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ABSTRACT 


OPERATIONAL  LESSONS  FROM  THE  DAWN  OF  AIR  POWER  by  MAJ  W.  Bruce 
Rember,  USAF.  58  pages. 


This  Monograph  examines  the  development  of  air  coabat 
employment  concepts  during  World  War  I.  From  austere  beginnings , 
air  power  developed  rapidly  through  the  four  years  of  war,  evolving 
from  a  support  service  for  tactical  ground  units  to  a  cohesive 
combat  force  capable  of  Independent  action.  Literature  on  World  War 
I  aviation  focuses  either  on  tactical  aspects  of  the  war,  especially 
dramatic  accounts  of  the  aces,  or  the  roots  of  strategic  bombing 
concepts,  championed  In  the  1920s.  Often  overlooked  Is  the 
operational  level  of  war,  where  air  and  ground  forces  synchronize 
their  actions  to  accomplish  a  theater  commander's  objectives. 

The  lessons  of  air  power  at  the  operational  level  of  war 
concern  two  primary  missions:  air  control  and  Interdiction.  Coabat 
experiences  In  World  War  I  demonstrated  these  missions  were  not 
effective  when  organized  and  commanded  by  tactical  ground  units; 
rather,  theater  command  and  control  was  required  In  order  to 
establish  the  priorities  required  to  achieve  mass  and  unity  of 
effort.  This  lesson  was  evident  by  the  last  year  of  the  war, 
demonstrated  by  Colonel  Billy  Nltchell's  air  plan  In  support  of  the 
St.  Nlhiel  offensive.  Comparison  with  classical  theories  provides 
solid  support  for  these  views  on  air  power. 
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Eddie  Rlckenbacker,  Oswald  Boelke,  the  Red  Baron,  Billy  Bishop 
.  .  .  this  far  froa  complete  list  of  World  War  I  fighter  aces  still 
evokes  laages  of  Modern  lay  knights  dueling  over  the  skies  of 
Europe.  Revulsion  froa  the  butchery  of  trench  warfare  and  the 
public's  fascination  with  aviation  coablned  to  elevate  these  and 
other  aces  to  the  status  of  folk  heroes  with  their  own  associated 
Mythology.  Not  even  the  carnage  of  aerial  conquest  daapened  this 
popular  support: 

even  though  aen  died  In  the  sky,  often  Incinerated  In 
their  flawing  planes,  and  even  though  civilians  died  on 
the  ground  In  aerial  boabardaent,  soaehow  the  public 
perceived  air  war  as  purer  than  ground  war.  The  avia-* 
tors  were  ‘freed  froa  auch  of  the  ruck  and  reek  of  war 
by  their  easy  poise  above  It,*  ...  .  Their  behavior 
recalled  days  when  battle  was  valorous  and  ehlvalrlc.1 

The  public  saw  aviators  as  "gentleaan  warriors"  who  "were  exeaplars 

of  the  heroic  tradition"  rather  than  "pioneers  of  a  new  kind  of 

war."1  To  Many  a  belief  In  air  power  was  an  article  of  faith.  To 

others  It  was  slaply  a  welcoae  distraction  froa  the  horrible  carnage 

on  the  ground.  In  both  cases,  however,  air  power  assuaed  a  life  of 

Its  own,  separate  and  distinct  fro a  the  horrors  of  the  battlefield. 

This  glaaorlzation  of  air  power  unfortunately  hindered  serious 

study  and  understanding  of  how  aviation  could  best  contribute  to 

winning  a  war,  whether  Independently  or  In  cc*  :?.n  was,  other 

Military  forces.  Traditional  Military  thought  further  frustrated 

the  effective  use  of  aviation.  Just  four  years  prior  to  the  Great 

War,  Generallsslao  Ferdinand  Foch  felt  "the  airplane  Is  all  right 

for  sport,  but  for  war  It  is  useless. •*  As  Foch  caae  to  "doalnate 


the  councils  of  both  France  and  the  Allies,  his  emphasis  on  person¬ 
nel  rather  than  materiel  helped  determine  the  character  of  the 
armies  that  fought  In  World  War  I.*4  Even  General  John  0.  Pershing, 
Coiinder  of  the  American  Expeditionary  Force  (AEF),  minimized  the 
role  of  aviation  In  his  post-war  report,  falling  "to  speculate  on 
the  mission  of  aviation"  or  "appraise  the  role  of  aerial  warfare."1 

Despite  the  popular  myths  of  aces  fighting  their  own  private 
war  and  various  misleading  reports  by  ground  commanders  which 
Ignored  the  air  war,  air  power  played  an  Integral  part  In  the 
overall  war.  Statistics  provide  some  Insight  to  the  true  scope  of 
aviation  In  the  Great  War.  Over  55,000  aircrew  were  killed.  The 
Germans  lost  over  27,637  aircraft,  the  British  35,973,  and  the 
French  52,640.*  Without  adding  the  losses  of  other  belligerents 
such  as  Italy,  Russia,  and  America,  this  totals  well  over  100,000 
aircraft  destroyed.  Far  from  a  being  a  sideshow,  “aviation  evolved 
from  an  oddity  to  a  military  necessity  ....  In  the  areas  of  doc¬ 
trine,  tactics,  organization,  ami  weapons  development,  the  First 
World  War  established  the  patterns  for  future  development."' 

Along  with  the  first  large-scale  use  of  air  power,  this  war 
tested  and  refined  the  elemental  concepts  of  air  power  In  the 
crucible  of  actual  combat.  In  this  environment,  even  the  most 
parochial  Individuals  could  be  open  to  new  Ideas,  especially  ones 
that  worked.  Thus,  World  War  I  provides  an  excellent  opportunity 
for  serious  study  of  the  contribution  of  air  power  to  the  art  of 
war.  While  some  may  argue  that  today's  technology  has  eclipsed  any 
possible  lessons  on  air  power  from  the  Great  War,  "almost  every 


basic  tactical  and  strategic  application  for  air  power  had  been 

tried  out,  at  least  experimentally,  by  the  end  of  the  1914-18  War.”* 

Even  the  advent  of  nuclear  weapons,  the  technological  fulfillment  of 

air  theorists  such  as  Gulllo  Dcuhet,  has  not  Invalidated  the  basic 

air  power  lessons  of  the  First  World  War.  Today's  war  fighting 

doctrine,  while  allowing  for  the  possible  use  of  nuclear  weapons, 

contemplates  war  primarily  relying  on  conventional  weapons.  At  that 

level,  today's  weapons  are  but  refinements  to  those  of  1918. 

At  the  beginning  of  Air-Power,  noted  aviation  historian  Robin 

Hlgham  highlights  the  obstacles  to  a  clear  understanding  of  air 

power's  contribution  to  the  art  of  war: 

The  history  of  air  power  has  been  much  confused,  both  by 
the  glamour  surrounding  flight  and  by  a  lack  of  histori¬ 
cal  perspective  on  the  part  of  Its  exponents.  To  pierce 
this  confusion,  we  must  examine  the  context  In  which  the 
aeroplane  first  flew.* 

Even  better  than  Hlgham's  suggestion  is  to  examine  the  context  In 
which  aeroplanes  first  fought.  While  several  small  conflicts  saw  a 
limited  use  of  aviation  prior  to  1914,  it  was  during  the  First  Wcrld 
War  that  aviation  first  saw  large  scale  employment.  Thus,  that  war 
provides  an  appropriate  starting  point  for  distilling  principles 
that  may  serve  as  guidelines  for  the  operational  employment  of  air 
power. 

World  War  I  represents  the  culmination  of  changes  In  warfare 
that  began  In  the  early  1800s.  Napoleon's  armies  embodied  the  Idea 
of  a  nation  at  war,  galvanizing  soldiers  and  civilians  to  fight  for 
an  Idea.  This  prompted  Clausewitz's  theoretical  analysis  of  abso¬ 
lute  war  in  which  national  survival  provided  the  Impetus  to  drive 
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wars  to  unlimited  levels  of  violence.16 

Yet  the  full  impact  of  the  Industrial  revolution  did  not 
significantly  Inpact  Napoleon's  battles.  The  naln  object  of  war  was 
still  basically  to  defeat  an  enemy's  amy  on  a  tactical  field  of 
battle  through  a  combination  of  naneuver  and  firepower.  However,  by 
the  tine  of  the  American  Civil  War  and  the  Franco-Prussisn  War, 
several  fruits  of  the  Industrial  revolution  had  begun  to  change  to 
face  of  war.  Railroads  permitted  relatively  rapid  transport  of 
troops  following  mobilization  and  allowed  responsive  shifting  of 
reserve  forces  during  battle.  increases  In  firepower  lethality 
extended  the  range  of  rifles  and  artillery,  unnerclfully  punishing 
tacticians  who  kept  troop  formations  densely  packed  In  the  face  of 
hostile  fire.  The  telegraph  allowed  national  coanand  authorities  to 
Influence  and  respond  to  events  on  the  battlefield.  As  a  result, 
the  battlefield  expanded  In  space  and  time;  the  Increased  resilience 
of  a  nation's  armed  forces  diminished  the  strategic  importance  of 
any  one  tactical  level  victory. 

By  the  turn  of  the  century,  Jean  de  Bloch  extrapolated  the 
consequences  of  these  trends,  concluding  "war  has  become  impossible 
alike  from  a  military,  economic,  and  political  point  of  view,* 
reasoning  that  Increased  battlefield  lethality  would  ultimately 
force  a  stalemate  “accompanied  by  entire  dislocation  of  all  industry 
and  severing  of  all  the  sources  of  supply. ■"  While  de  Bloch's 
ultimate  conclusion  on  the  impossibility  of  war  has  not  come  true,* 
his  concept  of  attrition  warfare  accurately  predicted  the  trench 
warfare  of  World  War  1. 


4 


By  1914  the  changes  in  warfare,  begun  by  Napoleon  and  fueled 
by  the  industrial  revolution,  had  truly  produced  a  nation -at -arms. 
Amies  now  measured  in  the  Millions.  Moreover,  the  distinction 
between  coabatant  and  non-coabatant  had  become  blurred,  as  the 
soldier  firing  a  weapon  on  a  field  of  battle  was  dependent  on  a 
complex  network  of  support  reaching  back  over  transportation  and 
communication  channels  all  the  way  to  factory  workers  In  his  home 
country.  The  absence  of  a  uniform  did  not  make  the  factory  worker 
any  less  a  part  of  the  nation's  overall  war  effort.0 

Following  the  failure  of  Germany's  Schlleffen  Plan  to  gain  a 
decisive  victory,  the  war  on  the  Western  Front  quickly  stagnated  In 
trench  warfare.  While  maneuver  remained  somewhat  of  an  option  in 
other  theaters  of  the  war,  It  was  elusive  in  the  west  despite 
successive  attempts  to  restore  it  through  massive  artillery  bombard¬ 
ments  and  suicidal  Infantry  attacks  against  automatic  weapons  fire. 
As  Bloch  predicted,  belligerents  found  other  means  of  carrying  the 
war  to  their  enemies.  Germany's  unrestricted  submarine  warfare 
targeted  support  shipping  just  as  if  it  were  official  naval  combat¬ 
ants.  Similarly,  indiscriminate  aerial  bombing  of  population 
centers  by  both  sides  to  weaken  the  morale  of  enemy  civilians'* 
pushed  the  accepted  level  of  violence  near  to  Clausewitz's  theoreti¬ 
cal  extreme.  As  a  result,  national  military  planners  had  a  new 
problem.  With  finite  resources,  they  had  to  balance  the  traditional 
objectives  of  the  ground  forces  with  evolving  options  of  attacking 
an  enemy's  population  and  Its  industrial  and  transportation  infra* 
structure,  itself  a  product  of  the  industrial  revolution,  the 
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airplane  landed  directly  In  the  Middle  of  this  balancing  act. 

Not  surprisingly*  planners  initially  divided  aviation  into  two 

main  areas:  strategic  and  tactical.  The  latter  category  provided 

direct  support  to  the  ground  forces  and  included  Missions  such  as 

reconnaissance,  artillery  spotting,  and  close  support  of  troops  in 

contact.  Strategic  aviation,  on  the  other  hand,  prinarily  focused 

on  boMblng  lines  of  coaaunlcatlons  and  co«k3rc1al  centers  deep  in 

the  enemy  rear  area.  In  the  words  of  Edgar  Gorrell,  Chief  of  the 

Technical  Section,  Air  Service,  A£F: 

An  arMy  May  be  coapared  to  a  drill.  The  point  of  the 
drill  wist  be  strong  and  Must  stand  up  and  bear  the 
brunt  of  the  Much  strong  work  with  which  it  cooes  Into 
contact;  but  unless  the  shank  of  the  drill  Is  strong  and 
continually  reinforcing  the  point,  the  drill  will  break 
....  The  object  of  strategical  bowfeing  is  to  drop 
aerial  boti>s  upon  the  coenerclal  centers  and  lines  of 
communications  Is  such  quantities  as  will  wreck  the 
points  ai»ed  at  anf  cut  off  the  necessary  supplies 
without  which  the  armies  in  the  field  cannot  exist.1' 

Many  targets,  however,  failed  to  fit  neatly  into  either 
category,  for  Instance,  enemy  airfields  only  indirectly  affected 
the  any,  yet  provided  a  key  vulnerability  for  gaining  control  of 
the  air.  Similarly,  rail  centers  just  behind  the  front  lines  are  a 
subset  of  lines  of  communications,  but  are  typically  referred  to  as 
tactical  targets  because  of  their  proximity  to  the  front.  In  reali¬ 
ty,  aviation  attacked  a  continuum  of  targets  from  the  front  through 
the  depth  of  the  battlefield  and  lines  of  communication  all  the  way 
to  and  including  the  enemy's  industrial  and  civil  infrastructure. 
Notwithstanding  the  Minor  boeb  damage  resulting  froi  most  of  these 
raids,  they  represented  a  revolutionary  approach  to  waging  war.  Not 
confined  to  lines  on  a  map,  the  aviator  quickly  developed  a  theater 
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perspective  of  war,1'  seeking  to  directly  exploit  enemy  rear  area 
vulnerabilities  and  achieve  victory  in  a  shorter  time  and  at  a  lower 
cost  in  lives. 

Unfortunately,  almost  seventy-five  years  after  the  Armistice 
ending  World  War  I,  many  soldiers  and  airmen  still  have  conceptually 
divergent  views  on  the  employment  of  air  power  In  a  theater  of  war. 
In  the  p^st,  success  In  joint  warfighting  organizations  has  often 
been  the  result  of  the  personalities  Involved,  but  will  be  more 
difficult  to  achieve  In  the  future  as  budget  cuts  fuel  service 
parochialism.  Successful  joint  warfighting  In  the  fwttsre  demands  a 
clear  understanding  of  air  power's  contribution  to  the  art  of  war, 
especially  at  the  theater  or  operational  level.  Toward  that  end, 
this  monograph  will  examine  the  lessons  of  air  power  employment  In 
World  War  I,  concentrating  on  those  particular  lessons  that  occur  at 
the  operational  level  of  war. 

The  first  section  will  briefly  trace  the  development  of  air 
power  concepts  and  doctrine  through  the  years  1914-1917,  highlight¬ 
ing  specific  campaigns  or  events  which  Illustrate  significant 
lessons  for  today.  The  next  section  will  focus  on  the  fighting  in 
1918,  using  the  American  experience  during  the  St.  Wihiel  offensive 
to  Illustrate  a  successful  example  of  the  integration  of  air  power 
into  a  theater  operation.  The  third  section  synthesizes  the  lessons 
learned,  validating  them  against  the  classical  military  theories  of 
Clausewltz,  Jominl  and  Sun  Tzu.  Finally,  the  concluding  section 
adapts  these  lessons  to  the  current  debate  over  service  roles  and 
missions. 
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SECHQN_.il.;  DEV£LOPMENT_QF.AIR  CONCEPTS  1914-1917 
The  "Cavalry  of  the  Clouds" 

The  potential  of  aircraft  to  open  up  a  third  dimension  In 
warfare  was  revolutionary;  however,  the  actual  development  of  air 
employment  concepts  and  doctrine  throughout  World  War  I  followed  an 
evolutionary  path.  Recognizing  an  inherent  tension  between  estab¬ 
lished  doctrines  and  new  technologies,  historian  I.B.  Holley  warns 
that  "to  introduce  radical  changes  in  the  doctrines  of  warfare  is  to 
run  headlong  Into  the  opposition  of  the  entrenched  interests."” 
Despite  notions  that  "the  air  was  a  new  element  with  unknown  dangers 
and  unknown  rules"  so  that  "past  history  did  not  apply,"11  military 
leaders  organized  for  combat  In  accordance  with  time-honored  tradi¬ 
tions  of  land  and  sea  services.  Thus,  Initial  warfighting  organiza¬ 
tions  for  the  developing  air  forces  imitated  existing  army  organiza¬ 
tions  "because  adaptable  manuals  existed]"  and  "service  aviation 
was  originally  manned  by  men  who  saw  It  only  as  another  branch  of 
their  owr.  service."11 

Indeed,  prior  to  World  War  I  the  military  looked  upon  aviation 
as  essentially  an  extension  of  the  cavalry."  After  the  early 
clashes  of  the  war,  though, 

cavalry  had  been  virtually  shot  out  of  existence  .  .  . 
and  with  the  nullification  of  that  once-haughty  arm  the 
traditional  eyes  of  the  army  were  blinded.  But  if 
horsepower  on  the  ground  could  not  prevail,  horsepower 
with  wings  could;  It  was  the  airplane  .  .  .  that  gave 
the  Infantry  and  the  artillery  back  their  sight.11 

Consequently,  flying  units  had  the  primary  mission  of  reconnais¬ 
sance,  and  as  a  cavalry  of  the  air,  were  "equally  distributed  to 
ground  commanders."* 
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The  value  of  aerial  reconnaissance  was  not  lost  on  either 
side,  so  both  were  quick  to  take  active  and  passive  treasures  to 
minimize  their  vulnerabilities  to  prying  eyes  from  the  air.  Passive 
measures  Included  use  of  camouflage,  smoke,  decoys,  and  favorable 
environmental  conditions  to  mask  troop  movements  and  force  disposi¬ 
tions.  Despite  these  precautions, 

the  airplane  .  .  .  inspired  an  unholy  dread  [as]  nothing 
was  safe  from  Its  merciless  gaze  .  .  .  Commanders  on 
both  sides  reached  the  inescapable  conclusion:  To 
observe  is  to  annihilate;  to  attack  Is  to  defend.  The 
cry  went  up  to  scmahow  cleanse  the  skies  of  the  Argus- 
eyed  machines  that  ware  pushing  warfare  Into  a  new 
dimension.  “ 

Thus  evolved  an  air  counter-reconnaissance  role"  for  the  air  ser¬ 
vice,  relnforcln.  th  aind-set  of  air  as  an  extension  of  cavalry. 

With  this  new  role  came  new  demands  on  aircraft.  A  pure 
observation  mission  did  not  necessarily  require  a  fast  aircraft, 
just  one  that  could  keep  a  pilot  and  observer  aloft  for  several 
hours.  Thus,  Its  payload  requirement  was  simply  the  aircrew  and 
fuel;  subsequent  additions  of  photographic  equipment  did  not  sub¬ 
stantially  increase  weight  carrying  requirements.  Even  speed  was 
not  Initially  considered  essential;  on  the  contrary,  some  felt  that 
aircraft  already  exceeded  the  optimum  speed  for  a  person  to  be  able 
to  observe  and  record  the  enemy  situation  below.  The  Introduction 
of  aerial  dogfighting  changed  these  requirements.  Speed,  maximum 
altitude  capabilities,  and  the  ability  to  carry  a  heavy  machine  gun 
became  desired  design  features  In  what  became  known  as  pursuit 
aircraft.  Rapid  advances  In  aviation  technology  produced  pursuit 
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aircraft  with  a  decisive  advantage  over  older  reconnaissance  air¬ 
craft;  as  a  result,  both  sides  sought  control  of  the  air  to  achieve 
freedom  of  action  for  reconnaissance  and  other  array  support  air¬ 
craft." 

Vet  not  everyone  understood  the  laportance  of  air  control  to 

the  accoaplishaent  of  other  aerial  olsslcns.  In  October  1914  the 

£eman  High  Comand  stated: 

As  experience  has  shown,  a  true  coabat  In  the  air  as 
described  by  journalists  and  romantics  oust  be  consid¬ 
ered  as  sheer  aythology.  The  duty  of  the  aviator  is  to 
observe,  not  to  fight,  and  the  French  aviators  too 
easily  forget  that  obligati on." 

This  type  of  attitude  was  shared  by  soldiers  on  both  sides  who 
focused  purely  on  tactical  priorities  within  their  own  sectors,  not 
recognizing  the  necessity  of  doainatlng  the  battle  in  the  air  In 
order  to  provide  support  for  the  battle  on  the  ground.  Because  of 
the  unique  capabilities  of  aircraft  to  rapidly  concentrate  and  aove 
throughout  a  theater  of  war,  thereby  crossing  over  terrain  occupied 
by  many  different  ground  units,  the  air  battle  becaae  an  operational 
level  problem.  Flying  units  parceled  out  to  divisions  and  assigned 
a  defensive  patrol  mission  over  their  division  sector  could  not 
defend  against  a  concentrated  enemy  force. 

The  application  of  the  accepted  military  principles  of  offen¬ 
sive  action  and  mass  to  the  battle  for  control  of  the  air  eventually 
led  to  the  creation  of  special  flying  squadrons  at  army  level  head¬ 
quarters.  Thus,  control  of  the  air  becaae  the  first  aviation  task 
which  was  Independent  of  tactical  level  ground  units.  Attainment  of 
air  superiority  supported  these  tactical  units  by  defending  against 
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enemy  air  incursions  and  gaining  freedom  of  action  for  other  tacti¬ 
cal  support  aircraft.  However,  the  tactical  ground  perspective  and 
operational  air  perspective  differed  significantly  in  their  approach 
to  gaining  control  of  the  air. 

The  battle  of  Verdun  in  1916  illustrates  the  different  ap¬ 
proaches  to  gaining  control  of  the  oir.  In  the  spring  of  1916,  the 
Germans  launched  an  all  out  assault  against  the  salient  of  French 
forces  surrounding  Verdun.  The  initial  German  approach  was  defen¬ 
sive  in  nature  and  subordinate  to  tactical  ground  commander's 
priorities: 

When  the  Germans  uegan  to  concentrate  for  their  thrust 
against  Verdun  it  was  natural  that  they  should  want  to 
protect  this  build-up  from  the  camera  and  eyes  of  French 
uconnaissance  pilots.  The  combat  area  of  the  German 
Fifth  Army  was  divided  into  four  "barrage"  zones,  and 
small  fjrmations  of  aeroplanes  patrolled  these  zones 
from  dawn  to  dusk;  the  pilots  were  told  that  French 
aeroplane4  wer^  not  to  penetrate  the  barrage  .... 

These,  indeed,  were  the  tactics  of  the  policeman  pound¬ 
ing  his  beat,  and  the  German*  i0on  found  that  the  bar¬ 
rage  system  of  defensive  patrols  absorbed  most  of  their 
aeroplanes.  Although  the  pl*n  met  with  some  success 
during  tne  build-up  period,  It  was  an  Immediate  failure 
once  the  ground  fighting  ^egan,  because  the  french 
airmen  sought  cut  their  enemies  and  had  no  difficulty  in 
penetrating  the  barrage  " 

"No  difficulty"  may  be  overstating  the  case,  as  70  of  the  200  French 
pilots  Initially  sent  to  Verdun  were  M'.led  within  a  month.”  The 
Gormans  had  partially  reorganized  their  fighter  squadrons  to  improve 
responsiveness,  but  their  defensive  orientation  ensured  the  air  war 
took  place  on  the  German  sido  of  the  lines.  Consequently,  the 
French  air  service  not  only  flew  pursuit  aircraft  across  the  liner, 
but  also  their  slower  observation  and  artillery  spotting  aircraft." 
The  commander  of  the  French  air  service  at  Verdun,  ftajor  du 
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Peuty,  described  his  Initial  success  In  correspondence  with  Major- 
General  Hugh  Trenchard,  commanding  the  Royal  Flying  Corps  (RFC)  In 
France: 

The  sost  characteristic  facts  about  the  fight  so  far 
are,  first,  the  new  Importance  of  night  reconnaissance, 
and  second,  the  Improvements  resulting  from  organising 
our  fights  Into  separate  groups  outside  the  ordinary 
army  co-operation  squadrons  ....  Aircraft  can  be 
divided  Into  two,  army  machines  and  combat  machines. 

And  these  aircraft  can  be  employed  In  two  separate  ways: 
either  by  using  the  combat  machines  to  protect  the  army 
machines,  or  by  letting  the  latter  fend  for  themselves 
so  that  the  combat  machines  can  do  their  real  job  of 
fighting.  We've  ployed  both  methods,  and  here  are  the 
results.  Like  the  Germans,  we  began  by  adopting  the 
second  method,  and  thanks  to  our  offensive  efforts  we 
attained  a  material  and  moral  superiority  so  marked  that 
the  eneuy  were  forced  to  protect  their  army  machines.1* 


Thus,  by  Verdun,  all  belligerents  recognized  the  need  to  group 
aircraft  together  into  separate  units  in  order  to  be  able  to  apply 
mass  to  achieve  control  of  the  air.  The  difference  at  Verdun 
between  the  German  approach  and  the  French  approach  was  In  the  use 
of  aircraft  for  offensive  missions.  The  Initial  6erman  defensive 
orientation,  though  exacting  a  heavy  price  from  the  French,  failed 
to  stop  French  reconnaissance  and  artillery  spotting  missions  over 
the  German  lines. 

Despite  Its  success,  the  French  offensive  policy  provoked 

criticism  within  their  own  army,  as 

corps  commanders,  misunderstanding  what  was  at  stake, 
protested  shrilly  at  being  left  In  the  lurch,  despite 
the  fact  that  their  corps  machines,  by  flying  in  forma¬ 
tions  of  three,  as  ordered,  managed  to  do  their  work, 
protect  themselves  and  suffer  relatively  few  casualties 
In  the  process.11 

Responding  to  the  "panic-stricken  cry  of  thm  beleaguered  ground 
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troops  that  the  only  aircraft  they  ever  saw  were  German, du 
Peuty's  army  superiors  directed  his  to  cease  offensive  action 
against  the  Gersan  rear  and  Instead  shift  to  defensive  flight  In 
direct  protection  of  French  artillery  and  infantry.  The  Germans, 
meanwhile,  learned  f.^os  their  Initial  failures  by  regrouping  their 
aircraft  into  "strike-units."  As  the  Germans  shifted  these  Fokker 
squadrons  to  Verdun  from  other  sectors,  they  carried  the  air  war  to 
the  French  rear,  "harassing  the  French  ground  defenses,  bombing  rear 
supply  lines  ...  and  repeatedly  Inflicting  casualties,  In  passing, 
on  the  army  co-operation  machines.*”  The  French  reacted  by  direct¬ 
ing  even  more  defensive  patrols,  until  their  own  "artillery  and 
reconnaissance  machines,  pinned  behind  the  French  lines,  were  unable 
to  do  their  work*  and  their  "combat  aircraft,  held  back  for  tight 
escort  duties,  became  easy  targets  for  Fokkers."  Recognizing  their 
error,  du  Peuty's  superiors  relented  and  allowed  him  to  "hit  back 
with  similar  nrthlessness  until  ...  he  regained  the  Initiative, 
never  to  relinquish  It."** 

Appreciating  the  theater-wide  Impact  of  air  power,  Trenchard 
offered  more  than  just  moral  support  to  du  Peuty's  efforts  at 
Verdun.  Trenchard  not  only  "ransacked  RFC  depots  for  every  Lewis 
gun,  tracer  bullet  and  bombs lght  that  could  be  spared"  and  sent  them 
to  Verdun  without  being  asked,  but  he  also  "deliberately  Increased 
local  pressure  on  reduced  enemy  squadrons  [In  his  zone],  knowing 
that  du  Peuty's  air  battle  was  his,  too."” 

Ou  Peuty's  experience  at  Verdun  reinforced  Trenchard' s  unwa¬ 
vering  belief  In  the  offense.  Trenchard  suvurlzed  his  views  in  a 
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memorandum  he  wrote  to  General  Haig  In  September  1916: 

An  aeroplane  Is  an  offensive  and  not  a  defensive  weapon. 

Owing  to  the  unlimited  space  In  the  air,  the  difficulty 
one  nachlne  has  Is  seeing  another,  the  accidents  of  wind 
and  cloud,  It  Is  Impossible  for  aeroplanes,  however 
skilled  and  vigilant  their  pilots,  however  numerous 
their  formations,  to  prevent  hostile  aircraft  from 
crossing  the  line  If  they  have  the  initiative  and  deter¬ 
mination  to  do  so.* 

Thus  Trenchard  felt  "the  sound  policy  would  seem  to  be,  if  the  enemy 
changes  his  tactics  and  pursues  a  sore  vigorous  offensive,  to 
Increase  our  offensive."" 

Contemporary  observers  and  historians  alike  have  criticized 
Trenchard  for  a  mindless  offensive  attitude  which  wasted  many  allied 
pilots  and  aircraft.  Certainly  a  gap  existed  between  his  theories 
and  actual  practice.*  Part  of  his  difficulty  lay  In  the  decentral¬ 
ized  structure  of  his  air  service  prior  to  1917.  The  Germans,  in 
contrast,  while  tending  toward  a  defensive  mindset,  did  recognize 
the  deficiencies  Inherent  in  a  decentralized  structure.  By  late 
1916  the  German's  had  created  specialized  fighter,  reconnaissance, 
and  bombing  squadrons.*  General  ludandorff  created  a  separate 
organization  for  the  air  force  under  -General  Ernst  von  Hoeppner. 
General  von  Keeppner  then  organized  existing  fighter  squadrons 
UaiUi)  Into  a  wing  Mapdaeschwadsr).  This  became  the  famed  Flying 
Circus  under  Kanfred  von  Richtoren,  employed  in  accordance  with  "the 
principles  of  concentration  and  economy  of  force."*  Trenchard 
followed  the  German  exaaole,  reorganizing  Into  "units  with  one  type 
of  machine"  and  creating  squadrons  with  specialized  roles.41 

By  the  end  of  1916,  then,  belligerents  had  a  theater-wide 
perspective  on  air  control,  leading  to  aerial  dogfights  of  Increas- 
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ing  size  and  Intensity.  And  when  pursuit  aircraft  could  achieve  at 
least  Halted  control  of  the  air,  other  aircraft  supported  their 
armies  through  reconnaissance,  artillery  spotting,  Infantry  liaison, 
close  attack,  and  rear  area  bombing  missions.  The  first  four  of 
these  alsslons  reaalned  subordinate  to  ground  coaaanders  at  corps 
level  and  below;  however,  the  responsibility  and  targeting  authority 
for  boablng  alsslons  becaae  a  aatter  of  Increasing  controversy.  At 
one  extreae,  strategic  boablng  advocates  called  for  strikes  directly 
against  sneay  population  and  Industrial  centers  to  bypass  the 
stagnated  slaughter  of  the  trenches.  At  the  other  extreae,  a ray 
traditionalists  felt  any  effort  not  directly  supporting  the  tactical 
ground  coaauder's  battle  diluted  the  aaln  effort  and  wasted  pre¬ 
cious  resources.  This  resulted  In  the  developaent  of  boablng  plans 
along  two  distinct  lines,  strategic  and  tactical. 

Jg^ntt:-D]ygr,ging  Paths 

The  Impact  of  strategic  boablng  In  World  War  I  was  wore  aoral 
than  aaterlal.*1  Despite  strategic  raids  into  England  with  Zeppelin 
airships  and  four-engined  Gotha  bombers,  Germany  eventually  aban¬ 
doned  Its  strategic  air  caapalgn  In  favor  of  alsslons  which  directly 
supported  tactical  ground  units.  In  contrast,  and  partially  in 
reaction  to  the  Initial  panic  caused  by  soae  of  the  German  strategic 
raids,  the  British  in  1917  created  an  Independent  Royal  Air  Force 
(RAF)  to  conduct  strategic  air  attacks  directly  against  the  German 
homeland. 

Such  attacks  were  not  new  however.  Since  1914  the  Royal  Kaval 
Air  Service  (RKAS)  had  been  conducting  long  range  strikes  Into 
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Germany.  Initially,  these  strikes  targeted  Zeppelin  sheds  and 
support  facilities;  eventually,  target  lists  Included  German  Indus¬ 
try,  transportation  networks,  and  population  centers.  Actual  damage 
was  Minimal  because  of  the  limited  loads  carried,  the  poor  accuracy 
obtained,  and  the  failure  to  mass  sufficiently  against  any  one 
target.  After  the  war  Gulllo  Douhet  extrapolated  data  from  some  of 
these  missions  to  predict  a  fearful  offensive  potential  for  aircraft 
In  the  future,  but  contemporary  observers  were  much  more  pragmatic 
In  their  analysis  cf  strategic  bombing.  Of  note  Is  Winston 
Churchill's  1917  comaentary: 

All  attacks  on  communications  or  bases  should  have  their 
relation  to  the  main  battle.  It  Is  not  reasonable  to 
speak  of  an  air  offensive  as  If  It  were  going  to  finish 
the  war  by  Itself.  It  Is  Improbable  that  any  terroriza¬ 
tion  of  the  civil  population  which  could  be  achieved  by 
air  attack  would  compel  the  Government  of  a  great  nation 
to  surrender  ....  In  our  own  case,  we  have  seen  the 
combative  spirit  of  the  people  roused,  and  not  quelled, 
by  the  German  air  raids  ....  Therefore  our  air  offen¬ 
sive  should  consistently  be  directed  at  striking  at  the 
bases  and  communications  upon  whose  structure  the  fight¬ 
ing  power  of  his  armies  and  his  fleets  of  the  sea  and  of 
tha  air  depends." 

Note  that  Churchill's  dismissal  of  strategic  boring's  poten¬ 
tial  is  based  on  Its  psychological  impact,  not  Its  direct  physical 
Impact  on  an  enemy's  war  making  potential.  Admittedly,  the  psycho¬ 
logical  Impact  argument  was  the  only  feasible  one  for  strategic  air 
power  advocates  at  the  time.  During  World  War  I,  despite  some  well- 
developed  theories  on  strategic  targeting,"  technology  had  not  yet 
provided  the  equipment  for  aircraft  to  physically  destroy  a  nation's 
war  making  potential.  Thus,  World  War  I  does  not  provide  a  good 
test  for  theories  that  promote  the  Independent  application  of  air 


16 


power.  Therefore,  this  nonograph  will  not  investigate  potential 
lessons  on  the  ability  of  air  power  to  win  wars  alone  through 
strategic  boobing;  rather,  it  will  pursue  Churchill's  line  of 
reasoning  and  investigate  the  operational  level  lessons  of  air  power 
tnploynent  against  the  bases  and  connunlcatlons  directly  supporting 
the  amed  forces  of  an  eneny. 

Interdiction:  Linking  Jactlcal-and  Strategic  Thought 

Actually,  sooe  bonding  nissions  classified  as  strategic  were 
against  sllltary  targets  or  the  infrastructure  directly  supporting 
unitary  operations;  they  were  considered  strategic  prioarlly 
because  of  their  distance  behind  the  front  lines.  Likewise,  tacti¬ 
cal  boobing  nissions  not  only  included  direct  bonding  of  front  line 
eneny  troops,  but  airfields,  supply  depots,  and  transportation 
networks  which  supported  those  troops.  Today,  the  deeper  tactical 
Missions  and  Military- related  strategic  Missions  would  all  fall 
under  the  label  of  Interdiction,  conducted  prlnarily  at  the  opera¬ 
tional  level  of  war." 

The  development  of  boobing  pushed  aviation  into  the  tradition¬ 
al  dona  In  of  another  arny  branch:  the  artillery.  As  I.  B.  Holley 
connents,  "by  utterly  Ignoring  the  factor  of  range,  the  statisti¬ 
cians  of  the  General  Staff  virtually  reduced  the  bonder  to  a  field 
gun.*"  In  contrast  to  the  cavalry,  which  receives  a  Mission,  sooe 
viewed  the  aeroplane  *:  Mobile  artillery,  which  slnply  services 
targets. 

This  approach  case  as  a  result  of  problems  with  the  early 
enployoent  of  bonders.  The  conblnatlon  of  the  lack  of  air  control 
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by  either  side,  which  extracted  a  heavy  price  on  offensive  bombing 
missions,  and  the  small  bomb  payloads  made  any  massed  effects  near 
Impossible  to  achieve.  In  many  cases,  only  a  handful  of  bombers 
would  even  make  It  to  their  targets;  less  would  return  home.47 

Further  compounding  this  technical  difficulty  was  the  doctrine 
calling  for  decentralized  organization;  aircraft  dispersed  across 
the  front  conducted  uncoordinated  and  thus  small  raids  with  little 
or  no  effect.4*  An  RFC  review  In  the  simmer  of  1915  revealed  only 
three  of  HI  bombing  attacks  had  been  successful.  Trenchard  re¬ 
sponded  to  this  dismal  record  by  calling  for  more  centralized 
control  of  bombing  missions  to  prevent  a  dilution  of  mass. 

The  present  spasmodic  efforts  against  unsuitable  or 
unimportant  objects  will  be  discontinued.  Aeroplanes 
will  not  be  used  by  Armies  in  attempts  to  Influence 
local  situations  by  bombing  railway  stations  and  junc¬ 
tions.  Sustained  attacks  with  a  view  to  Interrupting 
the  enemy's  railway  communications  will  be  ordered  by 
G.H.Q.  In  conjunction  with  the  main  operations  of  the 
Allied  Armies.  Special  squadrons  are  being  trained  for 
this  purpose,** 

By  the  end  of  1915,  the  RFC  had  codified  this  position: 

It  Is  now  an  accepted  principle  that  attacks  on  all 
Important  objectives  should  be  carried  out  by  as  cany 
aeroplanes  as  possible,  all  the  aeroplanes  flying  to¬ 
gether  and  reaching  the  objective  together.** 

Change  came  slowly.  After  a  disastrous  mission  against  a 
railway  junction  at  Carvln  In  March  1916, 11  the  RFC  restricted 
further  bombing  missions  until  the  preparation  for  the  Somme  offen¬ 
sive.  The  resumption  of  bombing  In  July  1916  failed  to  correct 
previous  errors,  although  Trenchard's  bombing  attacks  against  German 
airfields  demonstrated  a  significant  step  forward  In  the  battle  for 
air  control. u  Overall,  however,  bombing  attacks  were  not  concen- 
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trated,  minimizing  target  damage  while  maximizing  the  enemy  threat 
to  the  bombers.  In  many  cases,  "single  aircraft  .  .  .  [wandered] 
well  behind  the  front  In  search  of  trains."”  With  fighters  unable 
to  adequately  protect  such  dispersed  operations,  ten  out  of  the 
twenty-eight  bombers  assigned  to  the  British  4th  Amy  sector  went 
down  In  the  first  three  days,  Imposing  "no  serious  Interruption"  on 
German  troop  movements.*4 

The  various  reorganizations  Into  mission-specific  squadrons  In 
late  1916  provided  the  first  step  in  creating  air  forces  that  could 
achieve  concentration  at  the  theater  level.  However,  these  new 
structures  did  not  solve  basic  disagreements  over  air  employment. 

In  the  Battle  of  Arras  In  March  1917,  the  Allies  planned  an  air 
offensive  "to  cause  the  enemy  to  withdraw  his  fighting  aircraft  from 
the  battle  front,  and  to  interfere  with  his  railway  communications 
at  a  time  when  he  was  likely  to  be  bringing  up  reinforcements."1* 

The  overall  effort  was  diluted,  though,  as  the  RFC  wanted  a  "stra¬ 
tegic  effect"  aimed  at  obtaining  air  control  by  forcing  the  German 
aircraft  on  the  offensive,  but  the  "Army  commanders,  who  controlled 
the  great  majority  of  the  squadrons  capable  of  bombing,  wanted  to 
use  them  for  tactical  purposes  on  their  own  limited  fronts. 

Herein  lies  the  roots  of  many  of  today's  parochial  debates  of 
control  of  the  air  and  employment  of  air  weapons.  A  basic  tension 
existed  between  the  tactical  perspective  of  the  army  commander  on 
the  front  line,  and  the  operational  perspective  of  the  army  and  air 
force  commanders  fighting  the  theater  battle,  nevertheless,  the  RFC 
managed  some  success.  As  Canadian  ace  Lieutenant  Colonel  8iHy 


19 


Bishop  records:  "scores  of  counterattacks  were  broken  up  before  the 
Germans  had  fairly  launched  then.  Our  machines  were  everywhere  back 
of  the  enemy  lines. "w 

The  Battle  of  Arras  was  significant  from  the  German  perspec¬ 
tive  as  well.  For  the  first  time,  Germany  Introduced  "specially 
built  ground  attack  fighters,"  significantly  Improving  direct  air 
support  of  troops  in  contact.-  Thus,  by  1917  the  primary  missions 
for  aviation  were  tactical  and  strategic  reconnaissance  (to  Include 
artillery  spotting),  air  control,  strategic  bombing,  air  Interdic¬ 
tion,  and  close  air  support.  Already,  specialized  equipment  and 
organizations  distinguished  the  various  flying  units  from  one 
another. 

These  events  set  the  stage  for  1918,  the  final  act  of  World 
War  I.  Onto  this  stage  came  a  new  actor:  the  United  States  of 
America.  Starting  with  a  blank  slate  In  terms  of  air  equipment, 
personnel,  and  doctrine,  the  A£F  Air  Service  borrowed  equipment  and 
Ideas  from  the  British  and  French.  From  an  Initial  battle-ready 
status  in  duly  1918,  the  air  service  expanded  rapidly.  By  September 
1918  Colonel  Billy  Mitchell  commanded  a  multinational  air  force  of 
nearly  1500  aircraft  at  St.  Hlhlel.  The  American  aviation  experi¬ 
ence  in  that  offensive  in  particular,  while  not  itself  decisive, 
illustrates  the  great  distance  air  e%jlo>»ent  concepts  had  come  In 
four  years  of  war.  Mitchell  finally  had  the  centralized  organiza¬ 
tion  and  specialized  equipment  to  Implement  Trenchard's  offensive 
air  doctrine. 
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Billy  Mitchell  preceded  the  American  forces  to  Europe,  coordi¬ 
nating  with  the  French  air  service  and  the  RAF  to  lay  a  foundation 
for  the  American  air  service.  Mitchell  was  thus  able  to  reap  the 
benefits  of  the  lessons  learned  through  the  blood  of  the  other  air 
services.  Despite  the  reorganizations  of  other  nation's  services 
which  facilitated  theater-wide  employment  of  air  power,  the  US  Army 
entered  the  war  with  Its  priority  for  aviation  fixed  on  army  coop¬ 
eration  missions."  In  contrast  to  his  later  views,  even  Mitchell 
felt  aviation  did  not  have  an  Independent  role  during  the  war; 
however,  to  best  support  the  army,  Mitchell  did  recognize  the 
Imperative  for  control  of  the  air,  as  well  as  the  need  for  Indepen¬ 
dent  offensive  action  to  secure  it: 

Based  on  the  theory  that  no  decision  can  be  reached  on 
the  ground  before  a  decision  has  been  gained  in  the  air, 
the  French  General  Staff  has  requested  In  addition  to 
the  aviation  units  which  form  a  part  of  the  American 
troops  coming  to  France,  there  be  organized  a  number  of 
large  aeronautical  groups  for  strategical  operations 
against  enemy  aircraft  and  enemy  material,  at  a  distance 
from  the  actual  line.  These  units  would  .  .  .  have  an 
independent  mission  very  much  as  independent  cavalry.** 

Thus,  Mitchell  clearly  saw  the  primary  mission  of  an  air  force  was 

to  gain  and  maintain  control  of  the  air;  without  this,  no  army  could 

seriously  expect  to  win.  Mitchell  also  agreed  with  Trenchard's 

basic  premise,  that  control  of  the  air  required  offensive  strikes  to 

make  the  enemy  devote  more  resources  to  defense  and  attrit  the  enemy 

aircraft  and  airfield  facilities. 

Mitchell's  reference  to  'strategical  operations*  refers  to 

military  targets  directly  related  to  the  military  forces  in  the 
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field.  Today  most  of  fcteKo  would  be  considered  operational  level 
targets.  Mitchell ,  during  the  war,  was  noo  adverting  strategic 
bombing  operations  against  the  en-ay  population  and  political 
leadership.  On  the  contrary,  Mitchell's  "General  Principles", 
published  by  the  Information  Section  of  the  Air  Service  in  April 
1918,  show  that  he  felt  the  best  way  to  fight  the  war  was  through 
integrated  air  and  land  operations: 

1.  The  issue  of  war  depends  primarily  on  the  destruc¬ 
tion  of  an  enemy's  military  forces  in  the  field.  To 
bring  this  about  all  elements  of  a  nation's  military 
power  are  efisployed  to  bring  about  a  decision  on  the 
field  of  battle  in  the  shortest  time  possible. 

2.  An  arty  is  closed  of  various  arms  and  services 
whose  complete  Interdependence  is  necessary  for  effi¬ 
ciency.  No  one  am  alone  can  bring  about  complete 
victory. 

3.  The  efficiency  of  an  army  is  measured  by  Its  ability 
to  carry  destruction  to  the  enemy's  forces. 

4.  The  efficiency  of  any  am  Is  dependent  on  its  mili¬ 
tary  training,  experience,  and  direction. 

5.  The  Air  Service  of  an  army  is  one  of  its  offensive 
arms.  Alone  It  cannot  bring  about  a  decision,  it 
therefore  helps  tae  other  arms  in  their  appointed  mis¬ 
sion.  The  measure  cf  this  help  i*  in  its  efficiency  in 
its  Mission. si 

In  June  1918  American  airmen  tested  these  principles  in  combat 
opposing  one  of  Germany's  last  major  offensives  of  the  war. 

General  Ludendorff,  with  his  air  force  concentrated  under 
General  von  Hoeppnar,  had  begun  a  series  of  major  offensives  in 
March  1918  to  achieve  a  breakthrough  and  obtain  a  decisive  victory 
before  America  could  bring  her  military  potential  to  bear  on  the 
side  of  the  Allies.  Following  initial  successes  which  nearly  broke 
the  British  lines  in  the  vicinity  of  the  Somme  River,  Ludendorff 
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continued  to  exhaust  his  manpower  and  equipment,"  believing  Just  one 
■ore  great  push  would  achieve  a  breakthrough  which  would  end  the 
war.  The  fourth  such  attempt  was  aimed  at  Paris,  with  the  objective 
of  drawing  reserves  away  fro*  the  British  front.  Ludendorff  be¬ 
lieved  this  would  render  the  British  vulnerable  to  defeat  In  Flan¬ 
ders,  where  he  could  then  strike  his  final  blow.  However,  as  German 
armies  crossed  the  Alsne  River  on  27  May  1918,  their  progress 
exceeded  Ludendorff's  expectations,  so  he  allowed  them  to  continue 
to  tne  Marn®  River  and  attempt  a  breakthrough  there. 

The  Allies,  recognizing  the  criticality  of  the  situation, 
rushed  In  all  available  reserves  to  stop  the  German  drive.  Despite 
his  earlier  commitment  to  not  allow  Americans  to  be  subordinate  to 
the  forces  of  another  nation,  Pershing  consented  to  the  asslgr.jent 
of  American  forces  to  assist  French  forces  In  blunting  the  German 
drive.  As  Pershing  wrote  to  Generalissimo  Foch:  "Everything  that  we 
have  is  at  your  disposal  ...  to  use  as  you  11ke--we  are  here  to  be 
killed. ■*  The  point  of  the  German  salient  was  In  the  vicinity  of 
Chateau -Thierry  along  the  Hame  River.  It  was  hers  that  American 
aviators  discovered  what  other  air  services  already  knew:  aircraft 
dispersed  to  tactical  level  ground  units  were  unable  to  mass  and 
thus  could  not  effectively  provide  control  of  the  air.**  The  more 
centralized  German  aviation  organizations  provided  mass  at  the 
critical  point;  "initially  outnumbered  by  a  3:1  ratio,  von 
Hoeppner's  mobile  groups  achieved  a  thirty  percent  superiority  In 
aircraft  after  they  concentrated  for  the  offensive."  * 

Making  matters  worse  for  the  Americans  was  the  dire  situation 


of  the  French  Sixth  A rosy,  whom  they  were  supporting:  “hard  pressed 
on  the  ground,  the  Sixth  Army  demanded  that  they  fly  barrage  patrols 
over  the  entire  stretch  of  lines  and  in  doing  so,  the  neophyte 
flyers  met  defeat  in  detail."**  Concerning  this  situation,  Billy 
Mitchell  commented: 

We  were  now  engaged  in  daily  and  constant  fighting. 

Major  Gerard  desired  that  we  put  patrols  along  the 
front,  to  act  defensively  against  the  German  observation 
planes  that  were  coming  over  to  reconnoiter.  This  I 
considered  poor  strategy  and  told  him  so;  but  we  put  it 
into  effect.  Of  course,  the  Germans  merely  waited  until 
they  saw  our  small  patrols  of  five  or  six  airplanes  and 
then  jumped  on  them  with  vastly  superior  numbers  .  .  . 

The  Germans  employed  formations  of  from  twenty  to  thirty 
machines  and  It  was  merely  suicide  for  us  to  continue  to 
act  as  we  did  in  small  patrols." 

Despite  these  rough  beginnings,  the  combined  air  and  ground 
forces  of  the  Allies  were  able  to  force  a  culmination  of  tSie  German 
offensive: 

The  swelling  list  of  German  casualties  and  the  steady 
Influx  of  American  and  Allied  reinforcements  had  pro¬ 
duced  an  equilibrium  of  strength  between  the  opposing 
forces.  The  complete  success  of  the  Allied  counter¬ 
attack  on  the  18th  of  July  near  Soissons  marked  this 
turning  point  In  the  year's  campaign,  and  commenced  the 
second  phase  of  the  Allied  operations.  Thereafter,  the 
initiative  lay  with  the  Allies.** 

With  this  shift  In  initiative  came  another  change:  Billy  Mitchell 
succeeded  Brigadier  General  Benjamin  Foulois  as  the  Chief  of  Air 
Service,  1st  American  Army.  In  this  new  position  Mitchell  had  two 
advantages  which  he  applied  to  correct  the  initial  bias  of  the  U.S. 
Air  Service  towards  areu*  cooperation  missions.  First,  he  had  the 
authority  and  drive  to  create  large  scale  air  operations.  Second, 
the  offensive  nature  of  contemplated  Allied  operations  allowed  him 
to  concentrate  on  offensive  air  operations  at  the  expei.se  of  defen- 
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sive  patrols  over  friendly  troops  and  close  escort  missions  for 
army -cooperation  aircraft. 

Mitchell  recognized  the  need  for  centralized  control  of 
offensive  air  operations,  as  evident  In  a  message  he  sent  to  the 
Chief  of  Staff,  First  American  Army  on  7  September  1918,  requesting 
that,  "all  tactical  missions  for  any  branch  of  the  army  air  services 
be  given  to  the  chief  of  air  service  for  execution."-  Mitchell 
specifically  included  all  American  Army  units  or  French  units 
attached  to  the  Army,  the  French  Air  Division,  and  the  French  Night 
Bombardment  Ming  In  his  request.  Mitchell,  as  a  result,  essentially 
became  the  first  joint  force  air  component  commander  (JFACC),” 
commanding  a  multinational  air  force  of  1500  aircraft  for  the  Allied 
offensive  at  St.  Mlhlel  In  September  1918. 

Mitchell's  scrutiny  of  previous  Allied  air  operations  served 
him  well  In  planning  the  employment  of  aviation  for  the  St.  Mlhlel 
offensive.  By  concentrating  all  Allied  aviation  directly  supporting 
the  forces  In  the  St.  Mlhlel  offensive,  Mitchell  achieved  both  mass 
and  unity  of  effort.  Furthermore,  Mitchell  phased  the  air  opera¬ 
tions  In  order  to  maximize  Its  effect  during  critical  points  In  the 
battle.  Phasing  effectively  combined  operational  and  tactical  level 
objectives  during  the  offensive.  Mitchell's  Initial  plans  for  St. 
Mlhlel  are  reproduced  In  the  Appendix. 

Billy  Mitchell  was  able  to  effectively  Integrate  the  war  In 
the  air  with  the  war  on  the  ground  because  he  thought  at  the  opera¬ 
tional  level;  he  envisioned  a  seamless  battlefield  which  extended 
from  the  friendly  rear  area  all  the  way  through  the  front  lines  into 
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the  enemy  rear.  He  also  saw  the  battle  in  terns  of  tine,  sequencing 
air  actions  to  achieve  Maximum  effect  at  the  critical  point  and 
tine.  His  use  of  barrage  patrols  In  the  preparation  phase,  while 
not  the  nost  effective  long-term  solution  for  gaining  control  of  the 
air,  achieved  his  short-tern  objective  of  hiding  Allied  preparations 
fron  German  reconnaissance  aircraft.  Similarly,  his  Instructions  to 
pursuit  aircraft  and  boabardnent  aviation  to  naintaln  normal  activ¬ 
ity  during  the  preparation  phase  helped  the  Allies  gain  surprise  as 
to  the  actual  place  and  tine  of  their  offensive. 

Since  the  preparation  phase  did  not  make  use  of  extensive 
offensive  air  efforts,  Hltchell  could  not  possibly  attack  every 
target  desired  by  the  ground  commanders  on  the  eve  of  the  battle. 
Instead,  he  focused  on  operational  level  targets  which  would  con¬ 
tribute  the  most  to  the  next  day's  battle,  such  as  enemy  airfields, 
railway  stations,  ammunition  dumps,  and  enemy  cantonments.  Hltchell 
later  wrote  that  he  “intended  to  change  ordinary  procedure  and 
employed  Massed  air  attacks  against  the  vital  centers  in  the  enemy's 
rear."*1  The  last-minute  attack  of  these  key  nodes,  while  not 
necessarily  destroying  them,  would  cause  significant  short-term 
paralysis  and  confusion  which  Allied  air  and  ground  forces  could 
exploit  during  the  following  morning's  attack.  During  the  actual 
attack,  Hltchell  recognized  the  Importance  of  attacking  the  enemy  In 
depth,  splitting  pursuit  aviation  to  protect  troops  In  contact  while 
conducting  deep  patrols  to  keep  enemy  fighters  on  the  defensive  and 
protect  Allied  bombers  during  their  deep  missions.  Finally,  Hitch- 
ell  saw  the  potential  of  the  aircraft  to  exploit  successes  on  the 


26 


ground,  disrupting  and  destroying  enemy  forces  In  their  retreat. 

The  execution  of  Mitchell's  plan  was  no  less  Impressive. 
Mitchell  complemented  the  defensive  efforts  of  his  barrage  patrols 
by  dispersing  aircraft,  camouflaging  airfields  and  key  Installa¬ 
tions,  and  adding  fake  buildings  and  phoney  aircraft  to  support  his 
deception.  These  efforts  to  achieve  surprise  contributed  to  a  local 
superiority  for  Allied  aircraft  of  approximately  5:1  over  the 
Germans.”  Mitchell  exploited  this  local  superiority,  as  well  as 
bad  weather  which  hindered  the  German  defenders,  by  dividing  his 
forces  to  attack  the  depth  of  the  battlefield: 

{Mitchell's]  pursuit  planes  kept  a  continuous  patrol  up 
to  16000  feet  during  the  three  days  of  air  operations  to 
protect  the  reconnaissance,  photographic,  and  artillery 
control  planes  operating  to  a  depth  of  eight  miles  In 
enemy  territory.  His  strategic  reserve,  divided  Into 
two  divisions  of  500  planes  each,  attacked  enemy  Instal¬ 
lations,  dumps,  troop  concentrations,  and  similar  tar¬ 
gets  to  a  depth  of  20  miles.” 

In  6eneral  Pershing's  words,  this  was  “the  largest  assembly  of 
aviators  that  had  ever  been  engaged  In  one  operation  on  the  western 
front. 

The  Allied  Infantry  went  "over  the  top*  on  the  morning  of  12 
September,  pushing  a  less  than  determined  German  defense  out  of  the 
salient.  Kith  the  Inclement  weather  limiting  German  air  attacks, 
“all  three  American  fighter  groups  .  .  .  [concentrated]  their 
attacks  on  the  salient's  main  chokepoint,  the  Vlgiteulles-St.  Benoit 
Road.**  While  the  Allied  ground  attack  achieved  most  of  Its  objec¬ 
tives  by  the  end  of  the  first  day”,  the  Allied  air  forces  continued 
to  attack  the  retreating  German  forces.  By  16  September  the  Ameri¬ 
can  aviators  alone  had  flown  over  3,300  sorties,  expended  30,000 
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rounds  of  nachlne-gun  aawinltion  against  tactical  targets  such  as 
troops  and  artillery,  conducted  1,000  Interdiction  missions  on 
targets  such  as  railroad  junctions  and  anunltion  depots,  and  downed 
sixty-three  eneay  aircraft,77 

Mitchell  oversaw  a  slillar  offensive  effort  in  support  of  the 
AEF  in  the  Meuse-Argonne,  and  along  with  Trenchard,  had  plans  for 
■ajor  air  offensives  in  1919.  However,  to  the  relief  of  all  In¬ 
volved,  these  were  not  to  occur,  as  an  aralstlce  ended  the  Great  War 
on  11  November  1918.  Yet  In  the  span  of  four  years,  the  evolution 
of  air  power  had  ushered  In  a  revolution  In  warfare.  Many  air  power 
concepts  forged  under  fire  in  World  War  I  have  becoae  doctrinal 
tenets,  although  som  of  these  lessons  required  another  world  war 
for  final  acceptance.7* 


Following  World  War  I,  nations  were  sick  of  war,  revulsed 
particularly  by  the  bloodshed  caused  by  attrition  warfare  on  the 
western  front.  The  gospel  of  strategic  boobing,  preached  by  Douhet, 
Sltchell  and  Trenchard,”  to  naae  just  a  few,  fell  upon  a  receptive 
public.  Because  of  the  exaggerations  Made  on  behalf  of  strategic 
boding,  and  Its  ability  to  sava  lives  by  attacking  eneoy  population 
centers  and  Industries  directly,  auch  of  the  public  saw  air  power  as 
a  replacenent  for  the  other  services."  Yet  the  actual  experience  of 
boiblng  in  World  War  I  did  not  adequately  support  oany  of  the 
projections  made  for  air  pc&er  In  future  warfare. 

If  the  prophets  of  air  power  were  guilty  of  sow  exaggera¬ 
tion,11  traditionalists  In  the  two  senior  services  were  equally 
guilty  of  falling  to  adapt  to  the  changes  in  warfare  brought  by  air 
power.  Perhaps  their  intransigence  was  in  part  a  defensive  reaction 
to  protect  their  turf  against  the  public's  zealous  belief  In  air 
power.  Following  the  war,  the  U.S.  Anay  wade  an  honest  attewpt  to 
evaluate  the  lessons  of  air  power  during  World  War  I  by  appointing  a 
board  to  study  the  impact  of  aviation.  When  the  results  reccaesended 
an  independent  air  organization,  Army  leadership  quickly  squelched 
the  report.  Instead,  they  ordered  the  head  of  the  air  service,  a 
non-flyer,  to  conduct  another  study;  predictably,  this  one  was  More 
In  line  with  traditional  arey  thought." 

Thus,  air  po«*r  enthusiasts  focused  Increasingly  on  the 
strategic  ewploywent  potential  of  air  power,  feeling  this  made  the 
strongest  case  for  breaking  away  fro«  parochial  a ray  traditions." 
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In  contrast,  Amy  leaders  continued  to  focus  on  the  tactical  use  of 
air  power,  subordinated  to  divisions  and  corps,  as  the  primary  use 
for  aviation.  This  created  a  vacuum  of  thought  at  the  operational 
level  of  war;  few  military  thinkers  focused  on  the  lessons  of 
Integrated  air  and  ground  combat  operations  from  a  theater  perspec¬ 
tive.  Yet  the  6reat  War  provided  many  such  enduring  lessons, 
lessons  which  make  the  case  for  an  Independent  air  force  organiza¬ 
tion,  coequal  with  the  other  services,  while  reinforcing  classical 
military  theories  which  place  a  premium  on  combined  arms  operations. 
Based  on  the  Information  presented  In  this  monograph,  the  following 
are  the  operational  level  lessons  of  air  power  from  World  War  I. 

The  first  dob  of  air  forces  Is  not  support  of  tactical  ground 
units,  but  gaining  and  maintaining  control  of  the  air.**  The  expe¬ 
riences  of  World  War  I  show  that  this  mission  alone  mandates  control 
by  an  Independent  organization  commanded  by  flyers.  Recommendations 
from  a  U.S.  Army  Board  of  Officers  in  July  1917  leaves  no  doubt  as 
to  the  Importance  they  placed  on  controlling  the  air: 

The  Board  believes  that  It  1$  a  cardinal  principle  In 
warfare  that  a  decision  In  the  air  must  be  sought  and 
obtained  before  a  decision  on  the  ground  Is  reached. 

Absolute  and  unchallenged  superiority  In  the  air  can 
perhaps  never  be  attained  although  possibly  It  My  be 
attained  for  short  periods  of  time;  but  experience  of 
three  years'  war  has  amply  shown  the  side  which  can  at 
critical  times  dominate  the  enemy  in  the  air  has  taken 
the  first,  If  not  the  vital,  step  toward  victory.1* 

Yet  opinions  of  leaders  within  the  air  service  differed  with 

those  of  senior  Army  leaders  In  how  to  Mlntaln  control  of  the  air. 

General  Pershing,  as  CoMander  of  the  AEF,  wanted  defensive  patrols 

to  provide  local  air  superiority  over  his  troops,  while  Mitchell 
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"believed  the  best  way  to  attain  It  was  to  hit  the  enemy's  air 
strength  behind  the  lines,  removing  the  source  of  the  threat  by 
attacking  the  enemy's  airfields  and  shooting  his  planes  out  of  the 
air  before  they  could  reach  the  front."*  This  Introduces  another 
lesson. 

Control  of  the  air  requires  a  situational ly  dependent  blend  of 
offensive  and  defensive  missions;  defensive  missions  alone  will  not 
guarantee  control  of  the  air.  Experiences  from  the  war,  especially 
the  air  battles  at  Verdun  and  St.  Nlhlel,  show  that  while  defensive 
patrols  may  be  effective  and  even  appropriate  for  certain  tactical 
situations  over  short  periods  of  tine,  long  term  air  control  re¬ 
quires  offensive  air  missions.  This  concept  Is  consistent  with 
classic  military  thought.  Carl  von  Clausewltz's  concept  of  defense 
as  a  "shield  made  up  of  well-directed  blows"  depicts  an  Interaction 
between  offensive  and  defensive  actions.  While  Clausewltz  holds 
that  "the  defensive  form  of  war  Is  Intrinsically  stronger  than  the 
offensive, •*'  he  bases  much  of  his  reasoning  on  advantages  terrain 
provides  the  defender.  In  air  warfare,  while  still  present,  these 
advantages  are  minimized.®  Mitchell's  phasing  at  St.  Hlhlel  was 
consistent  with  this  principle,  as  he  employed  barrage  patrols  prior 
to  the  offensive,  sine',  security  was  the  most  Important  short-term 
objective.  However,  once  the  offensive  began,  he  shifted  tc  attacks 
on  airfields  and  other  deep  targets  as  the  best  method  for  gaining 
control  of  the  air.  This  also  1$  consistent  with  Clausewltz's  view 
of  defense  having  a  negative  purpose  and  offense  a  positive  one: 

The  effort  to  destroy  the  enemy's  forces  has  a  positive 

purpose  and  leads  to  positive  results,  whose  final  aim 
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Is  the  enemy's  collapse.  Preserving  our  own  forces  has 
a  negative  purpose;  It  frustrates  the  enemy's  inten- 
t1on$--that  Is,  It  amounts  to  pure  resistance,  whose 
ultimate  aim  can  only  be  to  prolong  the  war  until  the 
enemy  Is  exhausted." 

Clausewltz's  view  of  the  Interaction  of  the  offense  and 
defense  Is  especially  applicable  to  the  battle  for  control  of  the 
air  In  World  War  I.  Mitchell  displayed  a  firm  grasp  of  this  Idea  In 
his  mixture  of  offensive  and  defensive  pursuit  missions  at  St. 
Mlhlel.  In  contrast,  Trenchard's  offensive  policies,  while  always 
Intended  to  support  the  British  Army,  caused  high  attrition  among 
British  pursuit  squadrons  without  achieving  the  goal  of  air  superi¬ 
ority.  Trenchard's  offensive  policies  were  not  dependent  on  the 
tactical  or  even  operational  level  military  situation,  but  Instead 
used  the  RFC  In  "a  constant  offensive  role  to  establish  a  moral 
ascendancy  over  the  enemy.*"  While  most  classical  theorists  ac¬ 
knowledge  the  Importance  of  the  moral  factor  In  war,  they  link  It  to 
the  material. By  Ignoring  material  factors  such  as  the  experience 
level  of  his  pilots  and  the  relative  capabilities  of  his  aircraft 
vis  a  vis  the  enemy.  Trenchard  misapplied  the  principle  of  offensive 
action: 

What  [Trenchard]  had  failed  to  realise  was  that  command 
of  the  air  was  gained  by  technological  superiority- -more 
and  better  machines,  armament  innovations  and  superior 
training  of  aircrew.  When  the  RFC  possessed  these  they 
dominated  the  aerial  battlefield,  and  when  German  devel¬ 
opments  gave  their  nation  the  advantage,  the  RFC  lost 
their  command  of  the  air." 

Trenchard's  error  leads  to  a  statement  of  the  third  air  power  lesson 
from  the  war. 

The  Industrial  revolution  has  Increased  the  effect  of  techno 1- 
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ogy  upon  warfare;  in  some  instances,  technology  itself  has  bee  ok 

decisive  at  the  operational  level.  Sun  Tzu  observed  that  "a 

victorious  army  wins  Its  victories  before  seeking  battle;  an  army 

destined  to  defeat  fights  in  the  hope  of  winning. *“  With  the  fast- 

paced  advance  of  technology14  and  its  Increasing  Impact  In  battle, 

preparation  for  battle,  In  terms  of  equipment  and  training,  could 

predetermine  the  outcome  of  actual  battle.  This  was  especially  true 

In  the  struggle  to  control  the  air.  Thus,  If  technology  Influenced 

tactical  success,  and  tactical  successes  ultimately  determined 

operational  success,  aircraft  and  weapons  technology  became  a 

critical  sub-element  In  gaining  control  of  the  air."  Yet  superior 

weapons  did  not  offset  poor  operational  concepts,  such  as  the 

decentralized  control  of  air  power. 

Control  of  the  air  requires  theater  level  command  and  control 

to  achieve  mass  for  offensive  action  or  rapid  concentration  In  the 

defense.  This  Is  a  vital  lesson  with  strong  Clausewltzlan  roots: 

“there  Is  no  higher  and  simpler  law  of  strategy  than  that  of  keeping 

one's  forces  concentrated.  "**  A  corps  or  division  commander  was 

unable  to  envision  a  theater  air  battle;  concentration  to  hie  was 

limited  to  those  assets  In  his  sector.  With  limited  resources, 

economy  of  force  necessitated  the  denial  of  lower  priority  missions 

to  achieve  mass  at  the  critical  time  and  place.  This  concept 

supports  Clausewitz's  "first  rule  In  strategy": 

Relative  superiority,  that  is,  the  skillful  concentra¬ 
tion  of  superior  strength  at  the  decisive  point.  Is  much 
more  frequently  based  on  the  correct  appraisal  of  this 
decisive  point,  on  suitable  planning  from  the  start; 
which  leads  to  appropriate  disposition  of  the  forces, 
and  on  the  resolution  needed  to  sacrifice  non-essentials 
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for  the  sake  of  essentia1s--that  Is,  the  courage  to 

retain  the  major  part  of  one's  forces  united.*7 

Thus,  the  Mission  of  gaining  control  of  the  air  was  a  theater  level 
Mission,  requiring  both  an  operational  vision  and  aviation  exper¬ 
tise.  This  sale  logic  applies  to  the  selection  of  targets  for 
aerial  boMbardMent;  the  exaiples  from  World  War  I  showed  success  In 
boiblng  required  concentration. 

Aircraft  compress  the  battlefield  in  tine  and  expand  It  In 
space.  When  appropriately  synchronized  In  the  theater  commander's 
overall  effort,  concentrated  bonking  provides  an  effective  tool  for 
exploiting  enemy  operational  level  vulnerabilities.  Aircraft  offer 
a  potentially  greater  payoff  when  employed  against  the  enemy  rear 
(operational  or  strategic.)  Damage  done  there  will  be  nore  perma¬ 
nent  and  have  a  greater  Impact  on  the  enemy  (both  In  Material  and 
•oral  terns.)  However,  effects  fro*  these  attacks  say  take  longer 
to  Impact  the  situation  at  the  front  line.  Therefore,  an  operation¬ 
al  air  employment  plan  must  be  flexible  enough  to  provide  a  response 
to  changes  In  the  tactical  ground  situation  which  threaten  opera¬ 
tional  success. 

With  limited  resources,  an  air  service  could  effectively  bomb 
only  a  certain  number  of  targets  each  day.  Tactical  target  requests 
were  always  critical  in  the  eyes  of  corps  and  division  coomanders, 
but  were  not  necessarily  as  important  In  the  long  term  for  success 
In  the  war.  Part  of  the  confusion  and  disagreement  In  this  area 
comes  from  a  misunderstanding  of  classical  theories  such  as 
Clausewitz's  stateaent  that  "the  destruction  of  the  enemy's  force 
underlies  all  military  actions. ***  Thus,  leaders  such  as  Pershing 
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believed  the  use  of  aviation  behind  the  lines  was  a  waste  of  re¬ 
sources,  since  Its  primary  job  was  supporting  troops  In  contact. 
After  all,  that  Is  the  point  at  which  physical  destruction  took 
place.  Yet,  Clausewitz's  explanation  reveals  a  broader  Interpreta¬ 
tion  of  what  he  meant  by  the  enemy's  force: 

When  we  speak  of  destroying  the  enemy's  forces  we  must 
emphasize  that  nothing  obliges  us  to  limit  this  Idea  to 
physical  forces:  the  moral  element  must  also  be  consid¬ 
ered.  The  two  interact  throughout;  they  are  insepara¬ 
ble." 

Furthermore,  Clausewitz  specifically  addresses  the  value  of  attack¬ 
ing  enemy  convoys.  He  only  discounts  these  types  of  attacks  because 
of  the  technical  difficulties  involved;  air  power  removed  those 
technical  difficulties. 

The  writings  of  Antoine  Henri  Jomini  further  support  the  air 
service's  attacks  in  depth,  as  seen  in  his  first  maxim  underlying 
all  operations  in  war: 

To  throw  by  strategic  movements  the  mass  of  an  army, 
successively,  upon  the  decisive  points  of  a  theater  of 
war,  and  also  upon  the  communications  of  the  enemy  as 
much  as  possible  without  compromising  one's  own.1 

Jomini 's  analysis  of  warfare  was  extremely  terrain  oriented,  as  he 

focused  on  geographically  or  strategically  important  decisive  points 

and  lines  of  operations.  Jomini  favored  attacks  against  the  enemy 

flank  and  rear  to  separate  the*  from  their  base  of  operations. 

Aerial  attacks  by  Mitchell's  aviators  against  key  railroad  junctions 

behind  the  German  lines  siaply  extended  Jomini 's  thinking  from  two 

to  three  dimensions. 

finally,  the  Clausewitzian  concept  of  a  center  of  gravity 
gives  credence  to  attacking  certain  targets  deep  behind  enemy  lines. 
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Aircraft  can  sometimes  directly  attack  enemy  centers  of 
gravity;  as  a  minimus,  aircraft  can  indirectly  Impact  a  center  of 
gravity  by  attacking  decisive  points. m  Clausewitz  finds  that  from 
the  characteristics  of  both  belligerents,  "a  certain  center  of 
gravity  develops,  the  hub  of  all  power  and  movement,  on  which 
everything  depends."  The  concept  of  a  center  of  gravity  allows  an 
army  to  focus  Its  strength  against  an  enemy  and  thus  “act  with  the 
utmost  concentration. "l“  Yet  Clausewitz  allows  a  division  of  forc¬ 
es  when  "an  attack  on  separate  lines  may  promise  greater  results," 
implying  a  “concentric  attack"  against  a  single  center  of  gravity. 
Thus,  a  flank  or  rear  aerial  attack,  or  indirect  aerial  attack 
against  lines  of  supplies  and  reinforcements,  coupled  with  a  ground 
frontal  assault  would  be  an  acceptable  division  of  effort  if  indeed 
focused  on  the  enemy  center  of  gravity. 

Sun  Tzu's  war  fighting  philosophies  also  support  this  idea: 

generally,  in  battle,  use  the  normal  force  to  engage; 
use  the  extraordinary  to  win  .  .  .  In  battle  there  are 
only  the  normal  and  extraordinary  forces,  but  their 
combinations  are  limitless;  none  can  comprehend  them 
all.1” 

Sun  Tzu's  basic  premise  is  that  right  combination  of  normal  and 
extraordinary  forces  will  achieve  the  speed  at.d  surprise  required  to 
obtain  a  decisive  victory,  exploiting  enemy  material  and  moral 
vulnerabilities.  Air  power's  unique  ability  to  use  speed  for 
surprise  and  firepower  for  shock  make  it  an  ideal  extraordinary 
force,  especially  because  of  the  psychological  effects  that  accompa¬ 
ny  attack  from  the  air.  Hence,  the  last  air  power  lesson. 

The  psychological  Impact  of  an  air  attack  often  outweighs 
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actual  physical  damage.  Clausewltz  shows  the  Importance  of  psycho¬ 
logical  effects  In  war  by  emphasizing  the  Importance  of  cohesion  on 
a  center  of  gravity: 

Forces  will  possess  certain  centers  of  gravity,  which, 
by  their  movement  and  direction,  govern  the  rest;  and 
those  centers  of  gravity  will  be  found  wherever  the 
forces  are  most  concentrated.  But  in  war  .  .  .  the 
effect  produced  on  a  center  of  gravity  is  determined  and 
limited  by  the  cohesion  of  the  parts. 

Thus,  Clausewltz  applies  center  of  gravity  to  both  material  and 

moral  factors,  calling  it  a  “major  act  of  strategic  judgment  to 

distinguish  these  centers  of  gravity  In  the  enemy's  forces  and  to 

Identify  their  spheres  of  effectiveness. This  statement  also 

reinforces  the  need  to  plan  and  control  air  power  at  or  above  the 

operational  level  of  war. 

Clausewltz,  Jomini,  and  Sun  Tzu  all  lived  prior  to  air  power, 
yet  their  theories  appear  expansible  enough  to  accommodate  it.  The 
emphasis  In  these  classical  theories  on  concentration  and  unity  of 
effort  underscores  the  need  to  view  air  power  from  a  theater  per¬ 
spective.  Such  an  operational  perpective  prioritizes  the  most 
critical  missions  for  air,  then  provides  air  power  in  enough  mass  to 
accomplish  those  missions.  This  principle  applies  to  both  control 
of  the  air  and  bombing.  Operational  level  command  of  air  forces, 
such  as  Mitchell  had  at  $t.  Mlhiel,  provided  a  clear  demonstration 
of  these  principles.  By  having  the  air  forces  concenrated  under  him 
and  understanding  General  Pershing's  overall  plan,  Mitchell  was  able 
to  synchronize  air  and  ground  forces  to  attack  the  enemy  in  depth 
and  thus  concentrate  against  sources  of  enemy  strength. 
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SECTION  V:  CONCLUSION 

A  potential  danger  In  seeking  lessons  from  the  pages  of 
history  Is  reductionist  Friction  Introduces  a  complexity  into  war, 
as  noted  by  Clausewitz:  "everything  in  war  is  very  simple,  but  the 
simplest  thing  Is  difficult.*1"  Clausewitz  therefore  is  critical 
of  theories  that  focus  on  physical  quantities,  since  "all  military 
action  is  intertwined  with  psychological  forces  and  effects."  He 
similarly  objects  to  theories  based  solely  on  unilateral  action 
because  "war  consists  of  a  continuous  interaction  of  opposites."1" 

These  criticisms  serve  as  a  warning  to  avoid  oversimplifica¬ 
tion  when  establishing  employment  principles  for  the  use  of  military 
forces  in  combat.  They  are  especially  appropriate  for  air  power. 
Technology  is  the  life  blood  of  air  power,  at  times  constraining  but 
usually  advancing  concepts  for  aerial  combat.  Therefore  an  inherent 
danger  exists  of  devising  employment  principles  based  solely  on 
destructive  capabilities  alone;  Holley's  analysis  reveals  this  to  be 
a  problem  during  World  War  I,  noting  that  "formulation  of  aerial 
doctrine  fell  by  default  to  a  technical  board  officially  charged 
with  making  nothing  but  technical  decisions."1” 

Holley  offers  the  following  as  an  explanation  of  the  relation¬ 
ship  between  technology  and  doctrine: 

Superiority  In  weapons  stems  not  only  from  a  selection 
of  the  best  ideas  from  advancing  technology  but  also 
from  a  system  which  relates  the  Ideas  with  a  doctrine  or 
concept  of  their  tactical  or  strategic  application. 

For  the  joint  or  air  planner,  this  means  more  than  just  selecting 

key  enemy  targets  for  destruction  and  allocating  the  necessary 

sorties  to  do  the  job.1*  Planners  must  also  as  a  minimum  consider 
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enemy  counter-moves,  the  theater  commander's  priorities,  the  politi¬ 
cal  end  state  desired,  and  the  potential  long  term  effects  of  target 
destruction.  Otherwise,  aerial  bombardment  becomes  an  attrition 
process  that  may  or  may  not  contribute  to  gaining  victory  and 
establishing  peace  In  the  shortest  time  possible  with  the  lowest 
cost  of  life. 

This  monograph  has  attempted  to  avoid  that  kind  of  oversimpli¬ 
fication  In  examining  air  power  lessons  from  the  First  World  War. 

In  that  war,  disagreements  between  air  service  leaders  and  the 
ground  commanders  they  supported  Initially  focused  on  the  offensive 
use  of  aircraft  to  gain  and  maintain  control  of  the  air.  Division 
and  corps  commanders  favored  defensive  tactics  which  dispersed 
aircraft  across  the  front  and  confined  them  to  defensive  patrols 
over  friendly  troops.  Such  limitations  made  It  Impossible  to 
achieve  mass  and  ceded  the  Initiative  to  the  enemy.  These  defensive 
tactics  severely  limited  the  ability  of  observation  and  artillery 
spotting  aircraft  to  accomplish  their  missions,  missions  at  the  time 
considered  the  most  Important  contribution  of  aviation.  Thus,  the 
lesson  learned  by  war's  end  was  that  control  of  the  air  was  actually 
the  first  priority  for  the  air  services,  requiring  theater  level 
coamand  and  control  to  achieve  co tcentration  through  a  mixture  of 
offensive  and  defensive  missions. 

The  other  major  disagreement  between  air  service  leaders  and 
their  ground  counterparts  concerned  the  use  of  aircraft  for  bombing 
missions  deep  In  the  enemy  rear.  Technological  limitations  In 
bombing  accuracy  and  explosive  carrying  ability  obscured  the  real 
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potential  for  bombers;  here  Indeed  was  a  case  where  doctrinal 
concepts  began  to  outpace  technology.  Nevertheless,  analysis  of  the 
development  of  interdiction  bombing  reveals  a  solid  doctrinal 
foundation  for  using  air  power  to  attack  military  targets  throughout 
the  enemy  rear  area,  dust  as  was  the  case  with  control  of  the  air, 
effective  Interdiction  required  concentration;  this,  In  turn, 
required  theater  command  and  control  to  ensure  scarce  aviation 
assets  attacked  the  targets  deemed  to  have  the  greatest  Impact  on 
the  theater  battle.  Yet  ground  commanders  at  corps  level  and  below 
could  scarcely  share  this  perspective,  not  caring  that  an  operation¬ 
al  level  strike  might  prevent  enemy  reserves  from  reaching  the  front 
next  week,  if  their  units  might  not  be  around  to  fight  then  anyway. 

And  so  today,  roughly  seventy-five  years  after  the  armistice 
ending  the  Great  War,  parochial  views  still  differ  over  the  use  of 
air  power  at  the  operational  level  of  war.  With  the  addition  of  air 
defense  missiles  to  tactical  units  for  point  defense,  the  U.S.  Army 
has  been  content  to  let  the  U.S.  Air  Force  seek  air  superiority  the 
way  it  sees  fit.  However,  the  question  of  theater  air  defense  and 
ballistic  missile  defense  has  sparked  a  renewal  of  an  old  controver¬ 
sy.  As  for  Interdiction,  technology  has  provided  corps  and  divi¬ 
sions  the  capability  to  influence  the  enemy  at  greater  ranges, 
creating  the  potential  for  a  more  decentralized  approach  to  inter¬ 
diction  targeting.  Yet  one  wonders  if  this  is  but  another  example 
of  a  technological  capability  scripting  a  doctrine,  rather  than  an 
objective  approach  which  considers  the  battlefield  as  a  whole. 

The  temptation  to  focus  on  one's  own  service  in  these  matters 
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Is  natural,  especially  when  budget  dollars  are  at  stake.  World  War 
I  revealed  mistakes  at  both  extremes:  traditionalists  who  failed  to 
adapt  to  new  technologies  and  clung  to  old  doctrines  even  after  they 
were  outmoded,  and  visionaries  who  exaggerated  the  capabilities  of 
new  technologies,  hindering  the  effective  application  of  these 
weapons  to  the  cattle  at  hand.  The  cost  became  evident  In  World  War 
II,  when  several  of  the  air  power  lessons  presented  in  tnis  mozz 
graph  had  to  be  relearned.  Therefore,  the  challenge  for  the  future 
is  to  maintain  a  flexibility  of  mind  which  can  adapt  to  new  technol¬ 
ogies  and  concepts  of  combat  essployiant,  while  at  the  same  time 
rigorously  examining  these  concepts  in  light  of  time-honored  mili¬ 
tary  theories.  Such  a  contextual  understanding  of  new  technologies 
should  shi*  t  debate  away  from  parochial  power  duels  tud  keep  the 
focus  on  how  all  the  services  contribute  to  victory  in  a  variety  of 
scenarios.  The  next  war  say  not  provide  the  time  necessary  to 
relearn  lessons  from  the  past. 


41 


APPENDIX:  MITCHELL'S  PLAN  FOR  ST  MIHIEL 


Colonel  Billy  Mitchell  provided  the  following  sutnuarv  of  uis  pro¬ 
posed  operations  for  St.  Nihiel  to  General  Pershing:1" 

Headquarters,  Air  Service 
First  Ansy 
August  22,  1918 

Heaorandua  for 
Coaaunding  General, 
1st  Aray. 

The  eaployaent  of  aviation  in  the  proposed  attack  is  divided  into 
four  phases: 


I.  Preparation. 

II.  Night  preceding  the  attack. 

III.  Oay  of  the  attack. 

TU  CvnlftllaHnn 

*  »  *  KW  •  V  *  via  • 

I.  Preparation: 

a)  In  order  that  the  attack  be  sad?  by  surprise  it  Is 

iaportant  that  the  aspect  of  the  sector  be  not  changed. 

bj  7iwr>  aission  of  aviation  (in  I.)  Is  to-- 

1)  Absolutely  prevent  access  to  our  line;  by  “nssv 
reconnaissance  aviation; 

2)  Secure  coaplete  information  about  hostile  forma¬ 
tion  by  aeans  of  photo  aissions  and  night  recon¬ 
naissance  without  arousing  ;he  suspicions  of  the 
enemy. 

c)  Mission  of  pursuit  aviation  is  !-- 

1)  Constant  patrol  on  our  lines  in  order  to  procure 
an  absolute  barrage; 

2)  Usual  offensive  patrols  in  order  to  maintain  the 
normal  act'^Uy  of  the  sector. 

d)  Mission  of  boabardaent  aviation:  Normal  wort  of  the 

sector, 

e)  Mlsslcn  of  observation  aviatlon-- 

1)  Kaxiaua  photographic  reconnaissances; 

2)  Night  reconnaissance  when  the  enemy  oweaents  are 
suspected. 
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II.  Night  Preceding  the  Attack: 

a)  Mission  of  bombardment  aviation;  during  the  whole  night 
preceding  the  attack: 

1)  Attack  by  high  explosive  bombs  (English  Aviation) 
of  the  strategical  objectives,  l.e.,  airdromes, 
stations,  railroad  crossings,  bridges,  anunltlon 
dumps,  (confirmed  by  photos). 

2)  General  attack  by  boobs  on  personnel  (French  Avia¬ 
tion)  of  camps,  eneay  cantonments  and  alrdroaes. 

III.  Day  of  the  Attack: 

a)  Mission  of  pursuit  aviation— 

1)  Offensive  a1ss1on--H1gn  patrols  deep  to  the  rear 
of  the  eneay  lines  to  break  up  eneay  aerial  forma¬ 
tions  and  help  the  boabardmant  aviation  In  Its 
sissien  of  bombarding  eneay  airdromes,  and  scat¬ 
tering  eneay  columns  on  the  road. 

2)  Protective  mission— If  the  Infantry  signalling  is 
efficient,  and  In  this  case  only,  an  attack  xay  be 
made  by  machine  guns  on  the  enemy's  reserves  which 
are  In  formation  for  counter-attack.  To  prevent 
eneay  Infantry  planes  from  entering  the  battle 
zone.  To  help  the  advance  of  the  tanks. 

b)  Mission  of  bombardment  aviation— Protected  by  pursuit 
aviation  to  attack  and  destroy  eneay  alrdroaes,  break  up 
trains  and  convoys  on  the  roads,  and  carry  on  the  same 
work  as  that  of  night  bombardment  aviation  In  destroying 
stations,  bridges,  railroad  crossings,  asaunltion 
dumps,  cantonments,  etc. 

IV.  Exploitation: 

The  squadrons  move  forward  to  the  new  advanced  fields  which 
were  previously  prepared,  extend  their  zone  of  action  and  execute 
the  sane  missions  as  the  day  before.  However,  as  a  retreating  army 
Is  in  open  ground,  the  airplanes  will  operate  as  low  as  possible  In 
order  to  seek  the  obligatory  points  of  passage  of  the  enemy's 
columns  and  to  destroy  them  with  bombs  and  machine  guns  at  such 
places. 

The  high  explosive  bombardment  aviation  (English  Aviation) 
will  be  specially  detailed  to  destroy  railway  crossings  and  Impor¬ 
tant  bridges  located  In  the  zone  far  from  the  battlefield. 


MM.  MITCHELL 
Colonel,  A.S.S.C. 
C.A.S.,  1st  Army 


Notes 


1.  Joseph  J.  Com,  The  Winged  Gosoel  (New  York:  Oxford  University 
Press,  1983),  11.  Com  coheres  the  growth  of  aviation  In  America 
with  the  growth  of  Christianity.  Com  draws  a  parallel  between  the 
prophets  arid  saints  of  old  and  the  20th  century  air  power  prophets 
who  evangelized  the  nation  In  the  naae  of  air  power,  noting  that 
even  the  carnage  of  aerial  conquest  did  not  diminish  popular  support 
for  aviation. 

2.  Klchael  S.  Sherry,  Rl&ft.Qf-AKn.lcan-AIC-P.QWfiC  (New  Haven,  CT  and 
London:  Yale  University  Press,  1987),  20, 

3.  Herbert  Holloy  Nason  Jr.,  High  F  lew  the. Fa  Icons  (New  York:  J. 

6.  Llpplncott  Company,  1965),  17. 

4.  I.  8.  Holley  Jr.,  Ideas  and  Weapons  (Haaden,  CT:  Archon  Books, 
1971),  12. 

5.  Ibid.,  160. 

6.  Jaaes  L.  Stokesbury,  A.Sh0EO,Utflrx.0l,AlCJlflMgr  (New  York: 

Will  Ian  Morrow  and  Coapany,  Inc.,  1986),  112. 

7.  Edward  Koaze,  “The  Continental  Experience,"  In  Alr...P.Qttfir._ami .Air 
Warfare,  ed.  Alfred  F.  Hurley  and  Robert  C.Ehrhart  (Washington,  OC: 
Office  of  Air  Force  History  and  United  States  Air  Force  Acadeaty, 
1979),  37. 

8.  Historian  John  W.  R.  Taylor,  quoted  In  Hoaze,  41. 

9.  Robin  Hlghaa,  A'»r.,..EQWer,L..A..lC.flnLUfiJ.tjSlQg  (New  York:  St. 
Martin's  Press,  1972),  1. 

10.  Clausewltz,  Qn  War,  trans.  and  ed.  Michael  Howard  and  Peter 
Paret  (Princeton,  N.J.:  Princeton  University  Press,  1976),  77-78. 
Clausewltz  speaks  of  three  extreaes  based  on  the  Interactions  of  two 
or  aore  forces.  First,  “war  Is  an  act  of  force,  and  there  Is  no 
logical  Halt  to  the  application  of  that  force.  Each  side,  there¬ 
fore,  coape Is  Its  opponent  to  follow  suit;  a  reciprocal  action  Is 
started  which  oust  lead,  In  theory  to  extreaes."  The  second  is  that 
since  the  ala  of  both  sides  Is  to  dlsara  or  subdue  the  other,  war  Is 
“the  collision  of  two  living  forces,"  so  that  “he  dictates  to  ae  as 
auch  as  I  dictate  to  hia.“  The  third  extreae  Is  that  “If  you  want 
to  overcoat  your  eneay  you  oust  rateh  your  effort  against  his  power 
of  resistance,  which  can  be  expressed  as  the  product  of  two  Insepa¬ 
rable  factors,  viz.  the  total  Beans  at  his  disposal  and  the  strength 
of  his  will."  Thus,  although  Clausewltz  acknowledges  that  reality 
aodlfles  these  extreaes  In  practice,  a  situation  In  which  national 
survival  was  at  stake  would  naturally  lead  to  higher  levels  of 
violence. 


44 


11.  Jean  de  Bloch,  The  Future  of  Mar  (Boston:  World  Peace  Founda¬ 
tion,  1914),  xvl-xvii. 

12.  One  could  argue  that  de  Bloch's  prediction  of  the  impossibility 
of  war  was  indeed  fulfilled  by  nuclear  weapons.  Nuclear  war  fight¬ 
ing  doctrine  centers  on  deterrence,  an  Idea  founded  on  the  preven¬ 
tion  of  wars,  not  the  winning  of  them. 

13.  Robert  Saundby,  Air  Bombardment  (New  York:  Harper  &  Brothers, 
1961),  30.  Saundby  writes  "It  did  not  sake  any  sense  to  Maintain  that 
the  man  who  drove  an  ammunition  lorry  behind  the  front  was  a  combatant, 
while  the  man  who  made  the  awunltlon  or  transported  It  to  a  theater 
of  war  was  a  noncombatant." 

14.  Weakening  the  enemy's  will  to  resist  by  direct  attacks  on 
civilian  targets  was  rationalized  on  the  basis  that  It  would  shorten 
the  war  and  end  the  terrible  carnage  In  the  trenches.  Technology 
had  provided  a  weapon  which  could  strike  area  targets  In  the  enemy 
rear,  but  not  with  enough  accuracy  to  pinpoint  targets  and  avoid 
significant  collateral  damage.  The  urge  to  retaliate  for  such 
damage  Increased  support  for  further  boobing  to  weaken  enemy  morale, 
since  that  was  the  only  credible  objective  based  on  early  bombing 
technology.  Sherry,  15,  describes  the  hatred  inspired  by  this 
vicious  cycle:  "So-called  reprisal  raids  went  so  far  beyond  the 
■Isdeed  that  provoked  then  that  no  calculated  desire  to  even  the 
score  or  deter  further  wrongs  could  have  alone  inspired  thea.  The 
target  of  attack  was  not  so  Much  the  eneay  as  the  flagging  spirits 
of  one's  coapatrlots.  Air  war,  like  no  other  weapon  in  the  Modern 
arsenal,  satisfied  yearnings  for  blood  and  punlshaent  aaong  peoples 
deeply  wounded  by  war  and  deprived  of  decisive  victories." 

15.  Edgar  S.  Gorrell,  "Early  History  of  the  Strategical  Section," 
reprinted  in  Maurer  Maurer,  IheJLAltJ5flEY.lCfi.-Jn.. HorlLfor,.! ,  Vol 
II  of  IV  (Washington,  0C:  Office  of  Air  Force  History,  1978),  143. 

16.  For  simplicity,  this  monograph  uses  theater  level  of  war  and 
operational  level  of  war  Interchangeably.  Support  for  this  view 
co«es  from  the  definition  for  operational  level  of  war  In  Joint  Pub 
SdM d. DactEloa-fflL-Jlllnt,. QaiCi-l m-P.lmlag  (Initial  Draft]  (Wash¬ 
ington,  DC:  Office  of  the  Chairman  of  the  Joint  Chiefs  of  Staff, 
June  1992),  1-11,  "Operational  level  of  war.  This  Is  the  level  of 
war  where  Major  operations  are  planned,  conducted,  and  sustained  to 
accomplish  strategic  objectives  within  theaters  or  areas  of  opera¬ 
tion.  Activities  at  this  level  link  tactics  and  strategy  by  estab¬ 
lishing  operational  objectives  needed  to  accomplish  the  strategic 
objectives,  sequencing  events  to  achieve  the  operational  objectives, 
Initiating  actions,  and  applying  resources  to  bring  about  and 
sustain  these  events.  These  activities  Imply  a  broader  dimension  of 
time  and  space  than  do  tactics;  they  ensure  the  logistic  and  admin¬ 
istrative  support  of  tactical  force,  and  provide  the  means  by  which 
tactical  successes  are  exploited  to  achieve  strategic  objectives." 


45 


17.  Holley,  15. 

18.  Hlehaa,  2. 

19.  Ibid. 

20.  Michael  Paris,  Winged  Warfare  (New  York:  St.  Martin's  Press, 
1992),  156.  While  this  concept  "horrified  many  cavalrymen"  as  avia¬ 
tion  appeared  to  make  "the  traditional  use  of  cavalry  obsolete," 
others  argued  aviation  had  only  a  limited  role  In  early  warning, 
leaving  "traditional  cavalry  to  drive  [the  enemy]  from  the  field." 

21.  Mason,  High  Flew  the  Falcons.  17. 

22.  Komze,  38. 

23.  Mason,  22. 

24.  Paris,  In  Miisaad  Warfare  references  the  British  Field  Service 
Regulations  of  Spring,  19K,  fchich  assigned  airplanes  a  "primary 
reconnaissance  role"  and  a  secondary  function  of  "preventing  hostile 
reconnaissance."  Although  this  concept  predated  hostilities,  actual 
air-to-air  combat  did  not  occur  Immediately  at  the  beginning  of  the 
war,  primarily  du&  to  shortcomings  In  equipment  and  tactics. 

25.  Parts,  157.  A  1916  Royal  Flying  Corps  statement  revealed  the 
protection  requirements  for  reconnaissance  missions:  "Under  exist¬ 
ing  conditions  It  is  essential  to  provide  protection  In  the  fora  of 
patrols  for  machines  employed  on  artillery  work.  Information  can  no 
longer  be  obtained  by  dispatching  single  machines  on  reconnaissance 
duties.  The  Information  now  has  to  be  fought  for,  and  It  is  neces¬ 
sary  for  reconnaissance  flights  to  consist  of  at  least  five  machines 
In  formation." 

26.  Mason,  J&lCQfia ,  17.  John  £.  Johnson,  Full,  Circle 

(New  York:  Ballantlne  Books,  1964),  25,  commented  that  Initially 
"the  Germans  were  on  the  defensive,  and  few  Fokkers,  or  other  enemy 
machines,  crossed  the  front.  This  was  an  odd  state  of  affairs  and 
showed  that  the  leaders  of  the  German  Air  Service  did  not  understand 
the  air  weapon..." 

27.  Johnson,  Full  Circle.  34. 

28.  Mason,  lbeJ.a£aYfttts.lscidr,111e.  66. 

29.  Ibid. 

30.  Andrew  Boyle,  Tranchard  (New  York:  W.  W.  Norton  &  Company, 
Inc.,  1952),  168-169. 

31.  Ibid.,  170. 


46 


32.* 

Ibid. 

33. 

Ibid. 

34. 

Ibid., 

171. 

35. 

Ibid., 

168. 

36. 

Ibid., 

186. 

37. 

Ibid., 

188. 

38.  See  short  summary  of  criticise  on  page  32,  this  text. 

39.  Hlgham,  36. 

40.  Ibid.,  37. 

41.  Johnson,  Eu  11  Circle,  27. 

42.  R.  A.  Mason,  "The  British  Dimension, "  Air  Power  and  Air  Warfare 
(Washington,  DC:  Office  of  Air  Force  History  and  United  States  Air 
Force  Academy,  32.  Nason  reproduces  Trenchard's  statement:  "Though 
material  damage  Is  as  yet  slight  when  compared  with  moral  effect,  It 
Is  certain  that  the  destruction  of  'moral'  [morale]  will  start 
before  the  destruction  of  factories  and,  consequently,  loss  of 
production  will  precede  materiel  damage. * 

43.  Eugene  H.  Emma,  IhfiJaaftrt.,otjMCMHeE  (Princeton,  N.J.:  D. 

Van  Nostrand  Company,  Inc.,  1959),  38. 

44.  Mason,  "The  British  Dimension, *  31,  records  the  "first  analysis 
of  strategic  targets  based  on  scientific  principles"  occurred  In  a 
paper  presented  to  the  British  Air  Board.  The  paper  "Identified 
chemical  plants  as  the  key  Industrial  targets  because  of  the  depen¬ 
dence  of  the  German  war  Industry  on  them  and  their  vulnerability  to 
air  attack."  The  paper  examined  Individual  factories  to  "Identify 
the  departments  whose  destruction  would  have  the  greatest  effect," 
calculating  the  "bombloads  required  to  achieve  the  necessary  amount 
of  destruction."  Conclusions  stated  that  success  would  require 
■concentrated  and  repeated  attacks."  Saundby,  Air  Bombardment.  26, 
finds  three  primary  target  groups  in  his  study  of  World  War  ! 
strategic  bombing;  production,  transportation,  and  morale. 

45.  For  definition  of  operational  level  of  war,  see  endnote  number 
16. 

46.  Holley,  161. 

47.  See  Boyle,  138.  One  of  the  earliest  such  raids  occurred  at 
Ypres  In  April  1915,  when  four  aircraft  took  off  to  bomb  a  railway 
station  which  served  as  a  funnellng  point  for  reserve  forces.  Only 


47 


one  aircraft  reached  the  target,  releasing  a  mere  100  pound  bomb. 

48.  Ibid.,  150.  One  of  many  examples  was  the  Battle  of  Loos  In 
September  1915,  where  even  a  relatively  coordinated  British  and 
French  raid  scattered  five  and  a  half  tons  of  bombs  over  35  differ¬ 
ent  targets;  German  records  indicate  that  only  two  of  these  air 
strikes  were  successful.  These  attacks  fai »ed  to  accomplish  their 
primary  objective  of  "preventing  the  movement  of  reserves  .  .  . 
to  the  Loos  front." 

49.  Saundby,  12. 

50.  Ibid.,  14. 

51.  Ibid. 

52.  Ibid.,  16.  Trenchard's  concept  for  gaining  control  of  the  air 
at  the  Soane  also  Included  bombing  German  airfields.  These  missions 
also  failed  due  to  lack  of  concentration:  "In  view  of  the  unsatis¬ 
factory  situation  In  the  air  at  this  time,  [bombers]  were  mainly 
employed  in  attacks  against  enemy  airfields.  This  is  the  first 
example  of  any  serious  attempt  to  use  bombers  to  Influence  the  air 
situation.  Unfortunately,  instead  of  concentrating  against  a  few  of 
the  more  Important  airfields,  almost  every  known  landing-ground 
seems  to  have  been  sprinkled,  with  the  result  that  the  German  air 
force  suffered  little  material  or  aoral  damage." 

53.  Ibid.,  15. 

54.  Ibid. 

55.  Ibid,,  17. 

55.  Ibid, 

57.  William  Bishop,  Winged  Warfare,  ed.  Stanley  Ulanoff  (Garden 
City,  N.Y.:  Ooubleday  and  Company,  Inc,,  1957),  88. 

58.  Hoaze,  39. 

59.  Holley,  159:  "The  U.S.  entered  the  war  without  a  clearly 
defined  doctrine  of  aerial  warfare.  Insofar  as  a  doctrine  had  been 
formulated,  it  favored  a  role  of  army-cooperation  or  close  support 
rather  than  an  offensive  or  strategic  role."  Holley  points  out  that 
this  initial  bias  Influenced  the  types  of  aircraft  produced,  as  \*ell 
as  the  experience  base  developed  within  the  air  service.  Holley 
comments  that  this  caused  a  "self-perpetuating  .  .  .  cycle"  that  was 
difficult  to  break  away  froa,  even  after  the  wa* \ 

60.  Ibid.,  47. 


48 


61.  Maurer  Maurer,  The  US  Air  Service  in  World,  War  JL,  Vol  II 
(Washington,  DC:  Office  of  Air  Force  History,  1978),  175. 

62.  Will  la*  Mitchell,  Memoirs  of  WorldJiar.  I  (New  York:  Random 
House,  1960),  207-208.  Mitchell  records  the  reports  that  the 
"Germans  had  shut  down  all  their  ammunition  factories  because  they 
had  enough  ammunition  to  last  them  until  the  end  of  the  war,  no 
aatter  If  It  took  two  or  three  years.  They  had  taken  all  the 
available  *en  fro*  the  factories  and  fro*  the  Interior  of  gerraany 
and  put  the*  into  the  ranks  for  this  great  attack.  German  troops 
had  been  brought  up  fro*  Italy,  and  reserves  and  second-line  troops 
fro*  the  Russian  frontier." 

63.  John  J.  Pershing,  quoted  In  Ronald  W.  Yoshlno,  "A  Doctrine 
Destroyed:  The  American  Fighter  Offensive,  1917-1939,"  (Ph.D. 
dissertation,  Claremont  Graduate  School,  1985),  154. 

64.  Thus,  "Americans  had  to  relearn  that  without  a  fighter  offen¬ 
sive  sweeping  far  into  German  territory,  all  missions  were  basically 
defensive  because  they  left  the  Initiative  in  enemy  hands." 

Yoshlno,  171.  Other  shortcomings  Included  the  ad  hoc  squadron 
structure  which  undermined  unit  cohesion  and  effectiveness,  and  the 
lack  of  doctrine  for  large  scale  aerial  maneuvering, 

65.  Ibid.,  156. 

66.  Ibid.,  155. 

67.  Mitchell,  209. 

68.  h,  A.  louimin  Jr. ,  Mr-Sso-tQ^Aberioan-Ejiped.l.tlQiiary^Eor.ce 
1918  (New  York:  D.  Van  Nostrand  Co*pany,  1927),  36. 

69.  Maurer,  Vol  III,  103. 

70.  According  to  the  definition  In  Joint  Pub  5-QQ.l.  Gl-9,  the 
"joint  force  air  component  commander  derives  his  authority  fro*  the 
joint  force  commander  who  has  the  authority  to  exercise  operational 
control,  assign  *1ss1ons,  direct  coordination  among  his  subordinate 
commanders,  and  redirect  and  organize  his  forces  to  ensure  unity  of 
effort  In  the  accomplishment  of  his  overall  mission.  ...  The  joint 
force  air  component  commander's  responsibilities  will  be  assigned  by 
the  joint  force  commander  (normally  these  would  include,  but  not  be 
Halted  to,  planning,  coordination,  allocation,  and  tasking  based  on 
the  joint  force  commander's  apportionment  decision).* 

71.  Yoshlno,  192. 

72.  Ibid.,  204. 

73.  Harold  8.  Hinton,  Air  Victory:  The  Men  and  the  Mach ines  (New 
York:  Harper  &  Brothers  Publishers,  1948),  31. 


49 


74.  Arthur  Sweetser,  JjifiJi»r.lcaiLA.tc.ifiaj<Cfi;  A  Record  of  its 
Problems,  its  Difficulties,  its  Failures,  ard  its  Final  Achievements 
(New  York  and  London:  0.  Appleton  and  Company,  1919),  327. 

75 .  Yoshino,  209. 

76.  Herbert  Molloy  Mason  Jr.,  The  United  States  Air  Force  A  Turbu¬ 
lent  History  (New  York:  Mason/Charter,  1976),  64. 

77.  Sweetser,  327. 

78.  As  a  result  of  the  subordination  of  American  aviation  to 
tactical  ground  units  at  Kasserlne  Pass  in  World  War  II,  the  Ameri¬ 
can  aviators  were  unable  to  attain  air  superiority  even  over  friend¬ 
ly  troops.  This  event  prompted  a  revision  to  air  doctrine.  The 
result  was  War  Department  Field  Manual  FM  100-20.  "Command  and 
Employment  of  Air  Power,"  (Washington,  DC:  War  Department,  21  July 
1943).  Of  note  were  the  following  statements:  "Land  power  and  air 
power  are  co-equal  and  Interdependent  forces;  neither  Is  an  auxilia¬ 
ry  of  the  other."  (page  1)  "The  Inherent  flexibility  of  air  power 
is  its  greatest  asset.  This  flexibility  makes  it  possible  to  employ 
the  whole  weight  of  the  available  air  power  against  selected  areas 
in  turn;  such  concentrated  use  of  the  air  striking  force  Is  a  battle 
winning  factor  of  the  first  importance.  Control  of  available  air 
power  must  be  centralized  and  command  must  be  exercised  through  the 
air  force  commander  Is  this  inherent  flexibility  and  ability  to 
deliver  »  decisive  blow  are  to  be  fully  exploited. 

79.  Douhet's  views  received  the  most  notoriety  in  The Command  of 
the  Air,  trans.  Dino  Ferrari  (New  York:  Coward -McCann,  1942; 
reprint  ed.,  Washington,  DC:  Office  of  Air  Force  History,  1983), 

The  Italian  experience  with  Caproni  bombers  provided  Douhet  with  an 
outspoken  strategic  vision  during  the  war,  even  landing  him  in 
prison  In  1916.  Mitchell  and  Trenchard,  In  contrast,  leaned  toward 
tactical  support  of  army  operations  as  the  main  role  for  aviation 
during  the  war.  After  the  war,  however,  both  men  became  advocates 
of  strategic  bombing,  partly  for  political  reasons  and  partly 
because  they  truly  believed  in  their  cause. 

80.  High*!,  2.  "The  history  of  air  power  has  .  .  .  been  confused 
by  the  bragging  of  its  prophets  and  the  derision  of  its  enemiet. 

Too  often  vision  has  outrun  reality  and  resulted  in  disappointment 
and  reaction.  As  newcomers,  forced  to  plead  from  a  position  of 
weakness,  airmen  carried  arguments  to  their  logical  extremes  and 
talked  about  what  air  power  was  going  to  be  able  to  do;  and  their 
listeners  tended  to  forget  that  these  were  prognostications,  accept¬ 
ing  them  Instead  as  imminent  realities."  The  disagreement  over  the 
role  of  air  power  became  more  polarized  with  time  as  demobilization 
transformed  theoretical  discussions  into  budget  decisions.  This 
pushed  both  sides  to  extremes,  despite  considerable  room  for  compro¬ 
mise.  John  F.  Shiner,  f.QU,1oJ5..and...thfi,.<i,.S>..AraY..Alr  Corps  1931-1135 
(Washington,  OC:  Office  of  Air  Force  History,  1983),  12,  sums  up 


SO 


♦ 


the  dilemma  for  air  service  officers:  "The  dispute  over  Air  Service 
independence  that  ensued  between  the  flyers  and  the  War  Department 
in  1919-20  did  not  so  much  involve  a  doctrinal  conflict  over  the 
decisiveness  of  air  power  as  It  did  the  issues  of  adequate  funding, 
development,  and  leadership  for  military  aviation.  Air  Service 
officers  did  not  claim  that  air  power  alone  could  win  wars  or 
replace  the  'queen  of  battles,'  the  Infantry.  But  many  of  them 
Insisted  aviation  represented  an  Important  offensive  striking  arm 
which  must  be  properly  developed." 

81.  Emme,  1S7,  takes  the  long  term  view  on  such  exaggeration:  "It 
can  be  said  that  the  early  prophets  overestimated  the  firepower 
attrition  of  aerial  bombardment  in  their  own  time,  a  quantitative 
error  corrected  manifoldly  by  the  advent  of  atcmlc  weapons.  But  the 
Intellectual  momentum  established  by  the  vigor  which  Douhet, 
Trenchard,  Mitchell,  and  others  attacked  the  problem  of  military 
strategy  and  organization,  brought  forth  a  new  school  of  thought  in 
the  art  and  science  of  warfare.  They  provided  the  spark  for  a 
school  of  thought  which  attached  utmost  Importance  to  the  air  arm  as 
a  weapon  In  warfare.  Thus,  these  men  were  more  than  theorists  of 
air  warfare.  They  were  the  architects  of  present-day  military 
strategy  and  the  progenitors  of  tomorrow's  exploitation  of  air  space 
In  war." 

82.  Shiner,  12.  "In  1919  .  .  .  Secretary  of  War  Newton  D.  Baker 
ordered  Assistant  Secretary  Benedict  Crowell  to  head  a  new  board  to 
make  a  more  thorough  Investigation  of  military  aviation.  Reporting 
In  July,  the  Crowell  Board  recommended  concentrating  all  of  the 
government's  air  activities  in  a  single  national  air  service, 
coequal  with  the  War,  Navy,  and  Commerce  Departments.  Both  Secre¬ 
tary  Baker  and  the  General  Staff  were  upset  with  this  conclusion. 

The  War  Department  did  not  want  to  lose  control  of  Its  useful 
auxiliary  force.  Baker,  while  wanting  the  air  arm  to  grow,  was 
totally  opposed  to  the  idea  of  separation,  He  therefore  burled  the 
Crowell  report  and  authorized  the  Chief  of  Air  Service,  Maj.  Gen. 
Charles  T.  Menoher,  to  organize  a  new  investigative  group.  Henoher, 
a  nonflyer,  produced  a  study  mors  to  the  War  Department's  liking. 
Completed  In  October,  the  report  opposed  the  creation  of  an  indepen¬ 
dent  department  of  the  air  and  maintained  that  a  separate  air  force 
would  violate  the  principle  of  unity  of  command  and  that  air  action 
could  not  in  Itself  be  decisive  against  ground  forces." 

83.  Stokesbury,  125.  "Until  air  forces  could  find  a  viable  reason 
for  their  existence,  they  were  going  to  remain  stepchildren  of  the 
older  services.  Tactical  air  power  loft  them  still  In  a  supporting 
rote,  and  true  Independence  would  coma  only  when  air  power  was  seen 
as  capable  of  dominating  naval  and  military  forces,  not  siNply  of 
supporting  them  on  a  tactical  level  ....  The  answer  was,  of 
course,  strategic  bombing." 


51 


84.  Emma,  49,  notes  "two  great  lessons  .  .  .  taught  by  the  World 
War,"  the  first  being  "an  army  without  an  air  force  contending 
against  one  so  equipped  is  practically  helpless.” 

85.  Maurer,  Vol  II,  123. 

86.  Ibid.,  vlli . 

87.  Clausewltz,  357-358. 

88.  In  World  War  I  the  Germans  effectively  used  air  defense  artil¬ 
lery  to  guide  the#  to  Intercepts  against  hostile  aircraft.  Further¬ 
ance,  aircraft  fighting  over  their  own  lines  typically  had  less 
distance  to  go  to  their  airfields,  giving  then  a  longer  time  on 
station  (an  advantage  exploited  by  British  fighters  in  the  Battle  of 
Britain  In  the  opening  days  of  World  War  II.)  Finally,  pilots 
flying  over  their  own  lines  had  a  potential  psychological  edge, 
being  familiar  with  the  area  and  knowing  that  If  they  were  forced 
down,  they  would  probably  be  back  In  their  squadron  In  a  natter  of 
days.  Note  that  none  of  these  depend  on  specific  terrain  features, 
but  only  on  which  side  of  the  front  lines  the  battle  takes  place. 

89.  Clausewltz,  98. 

90.  Paris,  237. 

91.  Clausewltz,  on  136,  for  exanple,  criticizes  physical  theories 
of  war  because  "they  direct  the  inquiry  exclusively  toward  physical 
quantities,  whereas  all  nilltary  action  is  Intertwined  with  psycho¬ 
logical  forces  and  effects.  They  consider  only  unilateral  action, 
whereas  war  consists  of  a  continuous  interaction  of  opposites."  Sun 
Tzu's  words  on  85  further  explain  Trenchard's  error:  "Invincibility 
depends  on  cue's  self;  the  enemy's  vulnerability  on  hie.  It  follows 
that  those  skilled  in  war  can  make  themselves  invincible  but  cannot 
cause  an  enemy  to  be  certainly  vulnerable.  Invincibility  lies  in 
the  defense;  the  possibility  of  victory  in  the  attack.  One  defends 
when  his  strength  Is  Inadequate;  he  attacks  when  it  is  abundant." 

92.  Paris,  237. 

93.  Sun  Tzu,  The  Art  of  War,  trans.  Samuel  B.  Griffith  (London: 
Oxford  University  Press,  1963),  87. 

94.  Edgar  Gorrell,  IheJteasur.e.af  America's  WoriOar, Aeronautical 
Effort  (Northfield:  Norwich  University,  1940),  6,  shows  the 
tremendous  competition  in  aircraft  and  weapons  design  during  the 
war:  "The  airplane  is  one  of  the  most  short-lived  of  all  the  Imple¬ 
ments  of  war!  The  Spad,  upon  which  we  were  mainly  to  rely  for 
pursuit,  changed  models  more  frequently  than  once  every  thirty  days 
.  .  .  In  short,  by  the  time  samples  could  be  chosen  in  Europe  and 
sent  back  to  the  United  States,  manufactured  and  shipped  back,  they 
would  be  out  of  date." 


52 


95.  Holley,  13.  Apparently,  the  Impact  of  this  lesson  diminished 
Immediately  following  the  war:  "It  was  not  until  World  War  II  and 
the  approach  of  total  war  that  military  men  and  governments  general¬ 
ly  accepted  and  Implemented  the  thesis  of  superior  weapons  as  a 
cardinal  tenet  of  military  policy." 

96.  Clausewltz,  204. 

97.  Ibid.,  196. 

98.  Clausewltz,  97.  Saundby  has  a  strict  Interpretation  of  this 
statement,  saying  "In  more  modern  terms,  it  was  taken  to  mean  that 
the  aim  in  war  must  always  be  the  destruction  of  the  armed  forces  of 
the  enemy."  Saundby  goes  on  to  say  "It  must  not  be  supposed  that 
the  Allied  was  leaders  realized  the  significance  of  these  deviations 
from  the  classical  doctrine,"  referring  to  the  "introduction  of 
forces  capable  of  operating  In  three  dimensions."  Saundby  himself 
misses  the  maneuvering  room  Clausewltz  allows  himself  In  defining 
center  of  gravity  so  broadly. 

99.  Ibid. 

100.  Antoine  Henri  domlnl,  Art  of  Wap  ed.  J.  0.  Hlttle,  reprinted 
In  Roots  o£  Strategy  Book  2  (Harrisburg,  PA:  Stackpole  Books, 

1987),  461. 

101.  Decisive  points  In  this  context  Is  more  than  just  a  point  on 
the  ground;  it  could  be  a  whole  line  of  communication.  While  an 
army  could  hold  a  decisive  point,  air  power  would  have  to  deny  It's 
use  to  the  enemy  by  aerial  mines,  blocking  chokepolnts,  destroying 
bridges  or  destroying  and  disrupting  communications  networks.  In 
the  context  of  the  Great  War,  railroad  switching  yards  and  junctions 
could  be  decisive  points  If  they  were  important  to  a  key  enemy 
force. 

102.  Clausewltz,  617.  Clausewltz's  Intention  seems  to  be  to 

Srovlde  a  planning  tool  for  facilitating  concentration  of  forces, 
ut  even  he  admits  that  this  is  "not  ...  a  new  technique,"  but 
"merely  ...  a  rationale  for  the  actions  of  every  general  in 
history. "(486)  In  short,  this  tool  Is  more  effective  In  hindsight, 
explaining  why  certain  balance  of  economy  of  force  and  mass  worked 
for  various  generals  In  their  own  unique  circumstances. 

103.  Sun  Tzu,  91. 

104.  Clausewltz,  486. 

105.  Ibid.,  119. 

106.  Ibid.,  136. 

107.  Hoi lay,  40. 


53 


108.  Barry  D.  Waits,  Ihe_EaundatiQn.s  of  US  Air  Doctrine  The  Problem 
of  friction  in  War  (Maxwell  Air  Force  Base,  AL:  Air  University 
Press,  1984),  44. 

109.  Mitchell,  235-237,  and  Maurer,  Vol  III,  51-53.  Maurer  repro¬ 
duces  a  much  More  detailed  set  of  Mitchell's  plans  on  87-101.  These 
plans  demonstrate  excellent  staff  work  and  a  high  degree  of  coordi¬ 
nation,  both  aMong  the  various  air  units  and  with  their  associated 
Amies.  While  the  detailed  listing  of  targets  ,  coordinating 
Instructions,  and  the  like  Makes  interesting  reading.  Its  length 
prevents  Inclusion  In  this  docuMent.  Instead,  the  suMMary  provides 
sufficient  detail  to  demonstrate  Mitchell's  grasp  of  aviation 
employment  principles. 


54 


Arnold,  H.  H.  and  Eaker,  Ira  C.  Hinged  Warfare.  New  York  arid 
London:  Harper  &  Brothers,  1941. 

Bishop,  W11111B.  Mlnaed . Warfare.  Editor  Stanley  Ulanoff.  Garden 

City,  N.Y.:  Doubleday  and  Company,  Inc.,  1967. 

Boyle,  Andrew.  Jjmhad-  New  York:  W.  W.  Norton  &  Coapany,  Inc., 


Bra la,  Paul  F. 


.  Newark,  N.J.,  1987. 


Clausewltz,  Carl  von.  Qn  War.  Translated  and  edited  by  Michael 
Howard  and  Peter  Paret.  Princeton,  N.J.:  Princeton 
University  Press,  1976. 

Copp,  DeWItt  S.  A.£ew_Great  Captains.  Garden  City,  N.Y.: 
Ooubleday  and  Coapany,  Inc,  1980. 

Corn»  ffjw*  Ih£ AlngelGospeK  .America's  Ronance_wtth. Aviation 
1800.7.1350-  New  York:  Oxford  University  Press,  1983. 


de  Bloch,  Jean.  The  Future  of 
Foundation,  1914. 

OeSeversky,  Alexander  P.  Vlcti 
SI won  and  Shuster,  1942. 


I.  Boston:  World  Peace 


New  York: 


Oouhet,  Gulllo.  The  Conand  of  the  Air.  Translated  by  Dlno 
Ferrari.  New  York:  Coward-KeCann,  1942;  reprint  ed., 
Washington,  DC:  Office  of  Air  Force  History,  1983. 

Oupuy,  Trevor  N.  and  Crick,  Julia.  ms;.. Decision  In  the 
New  York:  Franklin  Watts,  Inc.,  1967. 

Oupuy,  Trevor  N.  and  Crick,  Julia.  he  Geraan  Offensives. 

New  York:  Franklin  Watts,  Inc.,  1967. 

Eewe,  Eugene  H.  Ihe  laoact  of.  Air  Power.  Princeton,  N.J.:  0.  Van 


Eewe,  Eugene  N.  Ihfi,l«act,  of  A.trJ 
Nostrand  Coepany,  Inc.,  1959. 

Fredette,  Raymond  H. ,  The  Skv  On  Fli 
and  Winston,  1966. 


i.  New  York:  Holt,  Rinehart 


FrIsbM.  John  l .  Edltor  fakers  of  thn  Unltnd  St.t..  Air 
Washington,  DC:  Office  of  Air  Force  History,  1987. 


55 


Fuvvrells  Robert  F.  Ideas.  Concepts.  Doctrine:  Basic  Thinking  in  the 
United  States  Air  Force  1907-1960.  Haxwali  Air  Force 
Base,  AL:  Air  University  Press,  1989. 

Gllnes,  Carroll  V.  Jr.,  Ihe_Compact  History  of  the  United  States 
Air  Force.  New  York:  Hawthorn  Books,  Inc.,  1963. 

Sorrell,  Edgar.  The  Measure  of  America's  World  War  Aeronautical 
Efforv.  Northfield:  Norwich  University,  1940. 

Highai,  Robin.  Air  Power:  A  Concise  History.  New  York:  St. 
Martin's  Press,  1972. 

Hinton,  Harold  B.  Al^_V_1ctQr_y;__ Th-  Men  and  the  Machines.  New 
Vork:  Harper  &  Brothers  Publishers,  1948. 

Holley,  1.  B.  Jr.  ideas  and  Weapons.  Hamden,  CT:  Archon  Books, 
1971. 

Hurley,  Alfred  F.  and  Ehrhart,  Robert  C.,  ed.  Air  Power  and 

Warfare .  Washington,  DC:  Office  of  Air  Force  History  and 
United  States  Air  Force  Academy,  1979. 

Hurley,  Alfred  F,  BIUy .M.1Me.l.1.-Ct:yLsad&r,£flL.Alr-P.oafir. . 
Bloomington,  IN:  Indiana  University  Press,  1964. 

Johnson,  J.  E.  EttLl.iLiECl(a^_TlLv.StQiit...Qf..A1r...F.1ghtl»iq.  N«w  York: 
Ballantlne  Books,  1964. 

[Initial 

Draft].  Washington,  DC:  Office  of  the  Chairman  of  tho  Joint 
Chiefs  of  Staff,  Jwne  1992. 

Jones,  Neville.  The  Origins  of  Strategic  Bombing:  A  Study  of  the 
tk?elcattnt.  Pt:  British  Air,  Strateolr,  Thought  and  Practice  up 
to  1918.  London:  William  Klmber,  1973. 

Kennett,  lee.  The  First  Air  War  1914-1918.  New  York:  The  Free 
Press,  1991. 


KHsarx,  Robert  A.  A  History  of  Soviet  Air  Power.  New  York: 
Frederick  A.  Praeger,  1962. 

Lcosbrock,  John  F.  and  Skinner,  Richard  H.,  ed.  The  Wild  Blue.  New 
York:  G.  P.  Putnam's  Sons,  1961. 

MacMillan,  Norman.  Air  Strategy.  London:  Hutchinson  &  Ceacany, 
1941. 

Mason,  Herbert  Molloy  Jr.  Hich  Flew  the  Falcons.  New  York:  J.  B. 
Llpplncott  Company,  1965. 


56 


•% 


Nason,  Herbert  Molloy  Jr.  The  Lafayette  Escadrille.  New  York: 

Randoa  House,  1964. 

Nason,  Herbert  Holloy  Jr.  The  United  States  Air  Force  A  Turbulent 
History.  New  York:  Nason/Charter,  1976. 

Jtaurer,  Naurer.  The  US  Air  Service  in  World  War  I.  4  Volunes. 
Washington,  DC:  Office  of  Air  Force  History,  1978. 

HcCudden,  Janes  T.  B.  Flying  Fury,  garden  City,  N.Y.:  Doubleday 
&  Conpany,  Inc.,  1968. 

Nltehell,  Nil  Han.  Henoirs  tiki.  MorldMar  I .  New  York:  Randon 
House,  1960. 

Norrow,  John  J.  Jr.  Seman  Air  Power  in  World  War  I.  Lincoln, 

NE:  University  of  Nebraska,  1982. 

Paris,  Nlchael.  Winged  Warfare.  New  York:  St.  Nartln's  Press, 
1992. 

Roots  of  Strategy  Book  2.  Harrisburg,  PA:  Stackpgle  Books,  1987. 

Saundby,  Robert.  Air  Boebardaent,  New  York:  Harper  &  Brothers, 
1961. 

Sherry,  Michael  S.  XMJis&-0L After jcaa.Air,£gia^:-  New  Haven,  CT 
and  London:  Yale  University  Press,  1987. 

Shiner,  John  F.  EotflQA^.i^-.theJ^Amy.Atr.Xo«lS.1931-JL2.3S. 
Washington,  DC:  Office  of  Air  Force  History,  1983. 

Slnkln,  Peter.  Air  Fighting  1914-18.  London,  1978, 

Sins,  Edward  H.  Fighter  Tactics  and. Strategy  1914rl370.  Fallbrook, 
CA:  Aero  Publishers,  1972. 

Slessor,  John  C.  Air  Power  and  Artvies.  London:  Oxford  University 
Press,  1936. 

Stokesbury,  Janes  L.  A  Short  History  of  Airoower.  New  York: 

Will Ian  Harrow  and  Conpany,  Inc.,  1986. 

Sweetser,  Arthur.  The  Anerican  Air  Service:  A  Record  of  ItsPrablens, 

Its  Difficulties, . Its.,  Failures.*,  and . its  Hull.  Achievagnts. 

New  York  and  London:  D.  Appleton  and  Conpany,  1919. 

The  Develoonent  of  Air  Doctrine  In  the  Arav  Ate  Am.  1917-1941. 
Maxwell  Air  Force  Base,  AL:  Air  University,  1955. 

You  lain,  h.a.  Jr.  Airierylce-Aierlcati..  &aed  lUmr,y.  F.or.ce..  1918  • 

New  York:  0.  Van  Nostrand  Conpany,  1927. 


57 


Tzu,  San.  The  Art  of  War.  Translated  by  Samuel  B.  Griffith. 

London:  Oxford  University  Press,  1963. 

Mar  Birds  Diary  of  an  Unknown  Aviator.  New  York:  Grosset  &  Dunlap, 
1926. 

War  Department  Field  Manual  FH  100-20.  "Command  and  Employment  of 
Air  Power."  Washington,  DC:  War  Department,  21  July  1943. 

Watts,  Barry  D.  The  Foundations  of  US  Air  Doctrine  The  Problem  of 
Friction  In  War.  Maxwell  AFB,  AL:  Air  University  Press, 

1984. 


Yoshlno,  Ronald  W.  "A  Doctrine  Destroyed:  The  American  Fighter 

Offensive,  1917-1939."  Ph.D.  dissertation,  Claremont  Graduate 
School,  1985. 


58 


